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Abstract of JP7316268 

PURPOSE:To obtain a far-ultraviolet absorbent useful 
in the formation of a resist pattern by far-ultraviolet 
lithography and capable of forming an antireflection 
film capable of being mass-produced by mixing a 
specified compound with a specified anthracene 
derivative and a solvent CONSTITUTIONiThis 
absorbent comprises a compound having at least one 
glycidyl group in the molecule [e.g. poly(methyl 
methacrylate/glyddyl methacrylate/2,3- 
dihydroxypropyl methacrylate)], at least one 
anthracene derivative represented by formula I 
(wherein X is -0-S02-.-0-CO- or -CO-; R<1> and 
R<2> are each H, alkyl, alkoxy, halogen or OH; R<3> 
to R<6> are each R<1> or a group of formula II and at 
least one of them is a group of formula II, provided 
that a compound of formula I (wherein the groups of 
formula II are simultaneously at the positions 1, 8 and 
9 of the anthracene ring) is excluded) and a solvent 
therefor (e.g. tetraflufuryl alcohol and propylene glycol 
monomethyl ether acetate). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] One or more sorts of compounds which have a glycidyl group one or more in a molecule, and 
the following general formula [1] 
[Formula 1] 



X expresses -0-S02-, -0-CO-, or -CO- among [type, Rl and R2 express a hydrogen atom, an alkyl 
group, an alkoxy group, a halogen atom, or a hydroxyl group independently, respectively, and R3, R4, 
R5, and R6 are a hydrogen atom, an alkyl group, an alkoxy group, a halogen atom, or the following 
general formula [2] independently, respectively. 
[Formula 2] 



The radical shown by (Rl, R2, and X are the same as the above among a formula) is expressed 
(however, at least one of R3-R6 expresses the radical shown by the general formula [2].). Moreover, the 
compound with which the radical shown by the general formula [2] was simultaneously introduced into 
the 1st place of an anthracene ring, the 8th place, and the 9th place is removed. .] one or more sorts of 
anthracene derivatives come out of and shown, and the solvent which can dissolve this etc. - since - the 
far-ultraviolet optical absorption ingredient which changes. 

[Claim 2] The far-ultraviolet optical absorption ingredient according to claim 1 whose X of the 
compound shown by the general formula [1] is -0-CO-. 

[Claim 3] The far-ultraviolet optical absorption ingredient according to claim 1 whose X of the 
compound shown by the general formula [1] is -0-S02-. 

[Claim 4] The far-ultraviolet optical absorption ingredient according to claim 1 with which at least p- 
has one or more phenolic hydroxyl groups at least in m- to X in a general formula [I] and a general 
formula [II]. 

[Claim 5] (i) The process which is made to carry out heating crosslinking reaction and forms membranes 
after applying a far-ultraviolet optical absorption ingredient according to claim 1 on a semi-conductor 
substrate, The process which and forms the resist ingredient film after applying a resist ingredient on the 
far-ultraviolet optical absorption ingredient film obtained by (ii) and (i), (iii) the process which exposed 
KrF excimer laser light or far-ultraviolet light through the mask and which carries out afterbaking 
processing, and the process developed with (iV) alkali developer - since - the pattern formation 
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approach which changes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Utilization invention on industry] This invention relates to the pattern formation approach using the far- 
ultraviolet optical absorption ingredient and this which are used in order to control the effect of the 
reflected light from a substrate with the lithography especially using far-ultraviolet light about the resist 
pattern formation approach in manufacture of a semiconductor device etc., in case a resist pattern is 
formed on substrates, such as a semi-conductor. 
[0002] 

[Description of the Prior Art] In recent years, with high density integration of a semiconductor device, 
the energy source of micro processing and the aligner used for a photolithography especially is short- 
wavelength-ized increasingly, and, now, far-ultraviolet light (300nm or less), KrF excimer laser light 
(248. 4nm), ArF excimer laser light (193nm), an electron ray, and soft X ray are examined. [H. as which 
the resist ingredient of the chemistry magnification moid through the acid which high-sensitivity-izing 
of a resist ingredient and high definition were required from the activity of this equal energy source, and 
was generated by exposure for the object was proposed Polym.Eng.Sci., such as Ito, and 23 A volume, 
1012-page (1983)]. Then, examination progressed about the chemistry magnification mold resist 
ingredient, and many reports were issued, and in current, by the time the resist ingredient with 0.25- 
0.30-micrometer definition ability was reported, it became. When a chemistry magnification mold resist 
ingredient is generally used on a flat silicon substrate, the resist pattern with a cross-section 
configuration good [ of a rectangle ] is obtained. However, to far-ultraviolet light, such as KrF excimer 
laser light, since permeability is high, Pori (hydroxystyrene) which is base resin that into a chemistry 
magnification mold resist ingredient used is strongly influenced of the film Uchida pile echo by the echo 
of far-ultraviolet light, such as excimer laser light from a substrate semi-conductor substrate. [ many ] It 
originates in the effect of this film Uchida pile echo, and a resist pattern dimension changes with 
thickness fluctuation of a resist a lot. There is a problem of the case where a level difference is 
especially in a semi-conductor substrate, and in the case of a high reflective substrate like an aluminum 
substrate changing the dimension of a resist pattern remarkably since the thickness of a resist changes a 
lot and a film Uchida pile echo becomes large, or disconnecting. 

[0003] For this reason, there is the approach of using the antireflection film of an organic system in 
order to inhibit the effect of a film Uchida pile echo. The antireflection film of an organic system is 
obtained by carrying out revolution spreading of the novolak resin-naphthoquinonediazide system resist 
on a semi-conductor substrate, before applying a resist generally, and carrying out heating at high 
temperature of this. 

[0004] However, there is a problem that this approach of the optical absorption nature of a novolak 
resin-naphthoquinonediazide system resist is insufficient, and the antireflection film effectiveness 
cannot be offered. Moreover, there is an approach which used the organic silane system compound 
currently indicated by JP,5-47656,A etc. as the latest report. 

[0005] However, the approach of using an organic silane compound as antireflection film ingredients, 
such as this, produces silicon oxide in ashing, and has the problem of being thoroughly unremovable. 
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Moreover, when the polyamide currently indicated by JP,62-264051,A, JP,59-93448,A, etc., the 
polymer of a polyimide system, and the polymer of a sulfone system are used for the antireflection film, 
there is a problem of a defect of shape — mixing takes place in the interface section with a resist, or the 
undercut of skirt length of a pattern or a pattern arises for an acid ambient atmosphere or a basic ambient 
atmosphere. 
[0006] 

[Objects of the Invention] In case this invention was made in view of the above-mentioned **** 
situation and forms a resist pattern using far-ultraviolet optical lithographies, such as KrF excimer-laser 
light and ArF excimer-laser light, it aims at offering the pattern- formation approach using the new far- 
ultraviolet optical-absorption ingredient which is used in order to prevent the effect of the film Uchida 
pile echo by the echo from a semi-conductor substrate and which can form in the front face of a semi- 
conductor substrate the antireflection film in which a fertilization response is possible, and this 
ingredient. 
[0007] 

[Elements of the Invention] In order to attain the above-mentioned object, this invention consists of the 
following configuration. 

One or more sorts of compounds which have a glycidyl group one or more in "(1) molecule, and the 
following general formula [1] 
[0008] 
[Formula 3] 




( i ) 



[0009] X expresses -0-S02-, -0-CO-, or -CO- among [type, Rl and R2 express a hydrogen atom, an 
alkyl group, an alkoxy group, a halogen atom, or a hydroxyl group independently, respectively, and R3, 
R4, R5, and R6 are a hydrogen atom, an alkyl group, an alkoxy group, a halogen atom, or the following 
general formula [2] independently, respectively. 
[0010] 
[Formula 4] 




C2] 



[001 1] The radical shown by (Rl, R2, and X are the same as the above among a formula) is expressed 
(however, at least one of R3-R6 expresses the radical shown by the general formula [2].). Moreover, the 
compound with which the radical shown by the general formula [2] was simultaneously introduced into 
the 1st place of an anthracene ring, the 8th place, and the 9th place is removed. .] one or more sorts of 
anthracene derivatives come out of and shown, and the solvent which can dissolve this etc. - since - the 
far-ultraviolet optical absorption ingredient which changes. 

[0012] (2) The process which is made to carry out heating crosslinking reaction and forms membranes 
after applying a far-ultraviolet optical absorption ingredient given in the above (1) on (i) semi-conductor 
substrate, The process which and forms the resist ingredient film after applying a resist ingredient on the 
far-ultraviolet optical absorption ingredient film obtained by (ii) and (i), (iii) the process which exposed 
KrF excimer laser light or far-ultraviolet light through the mask and which carries out afterbaking 
processing, and the process developed with (iV) alkali developer - since - the pattern formation 
approach which changes. " 

[0013] Namely, in case this invention persons form a resist pattern by far-ultraviolet optical 
lithographies, such as KrF excimer laser light, produce them. The result of having taken lessons from the 
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antireflection film ingredient made forming in a semi-conductor substrate front face in order to prevent 
the multiple echo in the resist film resulting from the high light transmission nature of short-wavelength- 
izing of light, and base resin, and having piled up research wholeheartedly, It excels in the membrane 
formation controllability by revolution spreading, excels in thermal resistance, and is not mixed with a 
resist ingredient in the interface section with a resist ingredient, and came to complete a header and this 
invention for the far-ultraviolet optical absorption ingredient of this invention with which can be 
satisfied of all conditions, such as having 300nm or less and absorption strong especially near 248nm. 
[0014] It is a requirement to have the property with one which can give the property in which it is not 
mixed with the resist ingredient which contributes to the thermal resistance of an antireflection film 
besides absorbing far-ultraviolet light as a constituent of the antireflection film ingredient concerning 
this invention, and is applied on this film in the interface section, this invention person etc. has the 
phenolic hydroxyl group in which crosslinking reaction is possible in [ two or more ] 1 molecule by 
heating with the resin which has a glycidyl group as a compound to which conditions, such as this, are 
satisfied. And its attention is paid to a series of compounds which have in a molecule the anthracene 
frame which has absorption strong near 220-300nm. Furthermore, in order to make said heat 
crosslinking reaction easier, the compound in which at least p- of a phenolic hydroxyl group is shown by 
the above-mentioned general formula [1] which made electron withdrawing groups, such as a carbonyl 
group, a carboxyl group, or a sulfonyl group, introduce at least into m- was reached. 
[0015] In addition, in a general formula [1], since crosslinking reaction with the resin with which the 
radical shown by the general formula [2] has a glycidyl group at intramolecular in the case of the 1st 
place of an anthracene ring, the 8th place, and the compound simultaneously introduced into the 9th 
place cannot progress easily, a desired antireflection film cannot be formed. 

[0016] On the other hand, when at least p- has one or more phenolic hydroxyl groups at least in m- to X 
in a general formula [1], crosslinking reaction with the resin which has a glycidyl group in 
intramolecular is promoted remarkably, and a desirable antireflection film can be obtained. 
[0017] The compound shown by the general formula [1] can be easily compounded by approaches, such 
as the following a, b, or c. 

a) In approach -1 general formula [1], when it is the compound whose R3 is the radical shown by the 
general formula [2], R4, R5, and whose R6 are the radicals shown by the hydrogen atom, the alkyl 
group, the halogen atom, or the general formula [2] and whose X is carbonyloxy group or a sulfonyloxy 
radical, according to the following reaction scheme 1, it can compound easily. 
[0018] 
[Formula 1] 
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OH 
R2 

[0019] That is, the anthraquinone derivative which has a hydroxyl group one or more first is dissolved in 
an acetic acid or a propionic acid of capacity etc. five to 20 times, and if superfluous concentrated 
hydrochloric acid and stannous chloride are added to this and a reduction reaction is carried out at 10- 
120 degrees C, an anthracene triol derivative will be obtained easily. 

[0020] This is received in the obtained anthracene triol derivative. Next, p-benzyloxy benzoic-acid 
chloride or p-benzyloxy benzenesulphonyl chloride more than 2 double mol (instantiation of a scheme 1 
three mols) etc., the base (for example, triethylamine --) more than 2 double mol (instantiation of a 
scheme 1 three mols) An organic solvent with suitable bottom of existence of a piperidine, NaOH, 
KOH, NaH, etc. and one to 20 time capacity (For example, a pyridine, a methylene chloride, toluene, 
ethyl ether, a tetrahydrofuran, etc.) Inside, if a churning reaction is carried out at 0-150 degrees C for 30 
minute - 20 hours, the object (by instantiation of scheme 1, protected by benzyl) compound from which 
the hydroxyl group was protected will be obtained. 

[0021] Subsequently, if the hydrogenation reaction of this is carried out for 1 to 10 hours at ordinary 
pressure -50kg/cm2 (hydrogen initial pressure) and 0-50 degrees C among organic solvents with a 
suitable one to 20 time capacity (for example, a methanol, ethanol, propanol, isopropanol, a 
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tetrahydrofuran, a methylene chloride, chloroform, etc.) (for example, the bottom of catalyst existence, 
such as a Raney nickel catalyst and palladium carbon), the compound shown by the target general 
formula [1] will be obtained easily. 

[0022] b) In approach -2 general formula [1], when it is the compound R6, or whose R4 and R5 are a 
hydrogen atom, an alkyl group, or a halogen atom and whose X R3 is a hydrogen atom, R4 or R6 is the 
radical shown by the general formula [2], and is carbonyloxy group or a sulfonyloxy radical, it can 
compound according to the following reaction scheme 2. 
[0023] 
[Formula 2] 




0 



CH 3 0' 




>CH 3 



Zn 



NH 3 



CH 3 0 




| 



HO 




O CH 2 -0 

R2 



X'-Cl 



OCK3 



OH 



(X' : -SO2- or -CO-) 



R2 



R2 



H 2 



Pd^C 




[0024] That is, after making anthraquinone derivative which has two hydroxyl groups first, 2 [ for 
example, ], and 6-dihydroxyanthraquinone react with alkylating agents [, such as anhydrous potassium 
carbonate, ], such as the bottom of existence of a deoxidizer, for example, a dimethyl sulfate etc., and 
protecting a hydroxyl group, when returning with zinc/aqueous ammonia, the hydroxyl group like 2 and 
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6-was protected, for example, 2 and 6-dimethoxyanthracene is obtained. Subsequently, it is made to 
**** by making the protective group of this hydroxyl group react with boron tribromide etc., and 
considers as 2 and 6-dihydroxy anthracene. Hereafter, according to the operation information after the 
esterification process in the approach of Above a, it esterifies by p-benzyloxy benzoic-acid chloride or 
p-benzyloxy benzenesulphonyl chloride, and if the protective group (benzyl) of a hydroxyl group is 
further removed by the hydrogenation reaction, the compound shown by the target general formula [1] 
will be obtained easily. 

[0025] c) In approach -3 general formula [1], when it is the compound R4 and whose R6 R3 is a 
hydrogen atom and are the radicals shown by the general formula [2], whose R5 is the radical shown by 
the hydrogen atom, the alkyl group, the halogen atom, or the general formula [2] and whose X is 
carbonyloxy group or a sulfonyloxy radical, it can compound according to the following reaction 
scheme 3. 
[0026] 
[Formula 3] 
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[0027] (Namely, the anthraquinone derivative which has a hydroxyl group three or more first, for 
example, 6-methyl, - For example, 6-methyl from which the hydroxyl group like 1, 3, and 8-was 
protected when returning with zinc/aqueous ammonia after alkyl-ether-izing a hydroxyl group according 
to the operation information of the approach of Above b using 1,3, and 8-trihydroxy anthraquinone - A 
1, 3, and 8-trimethoxy anthracene is obtained.) Subsequently, it is made to **** by making the 
protective group of this hydroxyl group react with boron tribromide etc., and is 6-methyl. - It considers 
as 1, 3, and 8-trihydroxy anthracene. After esterifying this by p-benzyloxy benzoic-acid chloride or p- 
benzyloxy benzenesulphonyl chloride further, if the protective group (benzyl) of a hydroxyl group is 
desorbed by catalytic reduction etc., the compound shown by the target general formula [1] will be 
obtained easily. 

[0028] As an example of the compound (the cross linking agent concerning this invention may be called 
hereafter) shown by the general formula [1] For example, 2, 6, 9-tris (4-hydroxy benzoyloxy) 
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anthracene, 2, 6, 9-tris (3, 4-dihydroxy benzoyloxy) anthracene, 2, 6, 9-tris (3-hydroxy benzoyloxy) 
anthracene, 2, 6, 9-tris (4-hydroxy-3-methoxybenzo yloxy) anthracene, 2, 6, 9-tris (3-Krol-4-hydroxy 
benzoyloxy) anthracene, 2, 6, 9-tris (3-hydroxy-4-methyl benzoyloxy) anthracene, 1, 2, 10-tris (4- 
hydroxy benzoyloxy) anthracene, 1, 2, 10-tris (3-hydroxy benzoyloxy) anthracene, 1, 2, 10-tris (3, 4- 
dihydroxy benzoyloxy) anthracene, 1, 2, 10-tris (4-hydroxy-3-methoxybenzo yloxy) anthracene, 1, 2, 
10-tris (3-hydroxy-4-methyl benzoyloxy) anthracene, 1, 2, 10-tris (3 -Krol-4-hydroxy benzoyloxy) 
anthracene, 1, 5, 9-tris (4-hydroxy benzoyloxy) anthracene, 1, 5, 9-tris (3-hydroxy benzoyloxy) 
anthracene, 1, 5, 9-tris (3, 4-dihydroxy benzoyloxy) anthracene, 1, 5, 9-tris (4-hydroxy-3-methoxybenzo 
yloxy) anthracene, 1, 5, 9-tris (3-hydroxy-4-methyl benzoyloxy) anthracene, 1, 5, 9-tris (3-Krol-4- 
hydroxy benzoyloxy) anthracene, 1, 4, 9-tris (4-hydroxy benzoyloxy) anthracene, 1, a 5-bis(4-hydroxy 
benzoyloxy) anthracene, 1, a 5-bis(3-hydroxy benzoyloxy) anthracene, 1, a 5-bis(3, 4-dihydroxy 
benzoyloxy) anthracene, 1, a 5-bis(4-hydroxy-3-methoxybenzo yloxy) anthracene, 1, a 5-bis(3-Krol-4- 
hydroxy benzoyloxy) anthracene, 1, a 5-bis(3-hydroxy-4-methyl benzoyloxy) anthracene, 2, a 6-bis(4- 
hydroxy benzoyloxy) anthracene, 2, a 6-bis(3-hydroxy benzoyloxy) anthracene, 2, a 6-bis(3, 4- 
dihydroxy benzoyloxy) anthracene, 2, a 6-bis(4-hydroxy-3-methoxybenzo yloxy) anthracene, 2, a 6-bis 
(3-Krol-4-hydroxy benzoyloxy) anthracene, 2, a 6-bis(3-hydroxy-4-methyl benzoyloxy) anthracene, 1, a 
2-bis(4-hydroxy benzoyloxy) anthracene, 1, a 2-bis(4-hydroxy-3-methoxybenzo yloxy) anthracene, 1, a 
8-bis(4-hydroxy benzoyloxy) anthracene, 1, a 8-bis(4-hydroxy-3-methoxybenzo yloxy) anthracene, 1, a 

8- bis(4-hydroxy benzoyloxy)-3 -methyl anthracene, 6, 7-dichloro - 1, a 4-bis(3, 4-dihydroxy 
benzoyloxy) anthracene, 6-methyl -1,3, 8-tris (4-hydroxy benzoyloxy) anthracene, 1, a 4-bis(4-hydroxy 
benzoyloxy) anthracene, 6-methyl - 1, 3, 8, 10-tetrapod (4-hydroxy benzoyloxy) anthracene, 1, a 10-bis 
(4-hydroxy benzoyloxy)-2-methoxy anthracene, 2, 3-dimethyl -1,4, 9-tris (4-hydroxy benzoyloxy) 
anthracene, 1, a 4-bis(3, 4-dihydroxy benzoyloxy) anthracene, 1, 2, 5, 8-tetrapod (4-hydroxy 
benzoyloxy) anthracene, 5, 8-dichloro -1,4, 9-tris (4-hydroxy benzoyloxy) anthracene, 2, 6, 9-tris (4- 
hydroxybenzene sulfonyloxy) anthracene, 2, 6, 9-tris (3-hydroxybenzene sulfonyloxy) anthracene, 2, 6, 

9- tris (3, 4-dihydroxybenzene sulfonyloxy) anthracene, 2, 6, 9-tris (4-hydroxy-3-methoxybenzene 
sulfonyloxy) anthracene, 2, 6, 9-tris (3-Krol-4-hydroxybenzene sulfonyloxy) anthracene, 2, 6, 9-tris (3- 
hydroxy-4-methylbenzene sulfonyloxy) anthracene, 1, 2, 10-tris (4-hydroxybenzene sulfonyloxy) 
anthracene, 1, 2, 10-tris (3-hydroxybenzene sulfonyloxy) anthracene, 1, 2, 10-tris (3, 4- 
dihydroxybenzene sulfonyloxy) anthracene, 1 and 2, 10-tris (4-hydroxy-3-methoxy benzene sulfonyloxy) 
anthracene, 1, 2, 10-tris (3-Krol-4-hydroxybenzene sulfonyloxy) anthracene, 1, 2, 10-tris (3-hydroxy-4- 
methylbenzene sulfonyloxy) anthracene, 1, 5, 9-tris (4-hydroxybenzene sulfonyloxy) anthracene, 1, 5, 9- 
tris (3-hydroxybenzene sulfonyloxy) anthracene, 1, 5, 9-tris (3, 4-dihydroxybenzene sulfonyloxy) 
anthracene, 1, 5, 9-tris (4-hydroxy-3-methoxybenzene sulfonyloxy) anthracene, 1, 5, 9-tris (3-Krol-4- 
hydroxybenzene sulfonyloxy) anthracene, 1, 5, 9-tris (3-hydroxy-4-methylbenzene sulfonyloxy) 
anthracene, 1, 4, 9-tris (4-hydroxybenzene sulfonyloxy) anthracene, 1, a 5-bis(4-hydroxybenzene 
sulfonyloxy) anthracene, 1, a 5-bis(3-hydroxybenzene sulfonyloxy) anthracene, 1, a 5-bis(3, 4- 
dihydroxybenzene sulfonyloxy) anthracene, 1, a 5-bis(4-hydroxy-3-methoxybenzene sulfonyloxy) 
anthracene, 1, a 5-bis(3-hydroxy-4-methylbenzene sulfonyloxy) anthracene, 1, a 5-bis(3-Krol-4- 
hydroxybenzene sulfonyloxy) anthracene, 2, a 6-bis(4-hydroxybenzene sulfonyloxy) anthracene, 2, a 6- 
bis(3-hydroxybenzene sulfonyloxy) anthracene, 2, a 6-bis(3, 4-dihydroxybenzene sulfonyloxy) 
anthracene, 2, a 6-bis(4-hydroxy-3-methoxybenzene sulfonyloxy) anthracene, 2, a 6-bis(3-hydroxy-4- 
methylbenzene sulfonyloxy) anthracene, 2, a 6-bis(3-Krol-4-hydroxybenzene sulfonyloxy) anthracene, 
2, a 6-bis(4-hydroxybenzene sulfonyloxy)-9-ethoxy anthracene, 2, a 6-bis(4-hydroxy benzoyloxy)-9-(4- 
hydroxy benzoyl) anthracene, 2, a 6-bis(4-hydroxy benzoyloxy)-9-(4-hydroxybenzene sulfonyl) 
anthracene, 1, a 2-bis(4-hydroxybenzene sulfonyloxy) anthracene, Although a 1, 8-bis(4-hydroxy-3- 
methoxybenzene sulfonyloxy) anthracene, 1, and 4-bis(4-hydroxybenzene sulfonyloxy) anthracene etc. 
is mentioned, it is not limited to this etc. 

[0029] The far-ultraviolet optical absorption ingredient of this invention contains in everything but one 
or more sorts of cross linking agents concerning above-mentioned this invention as a constituent one or 
more sorts of compounds which have a glycidyl group in a molecule. 
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[0030] Although any are sufficient as long as it carries out crosslinking reaction to the cross linking 
agent which is excellent in membrane formation nature, and lives together with heating as a compound 
which has a glycidyl group in the molecule used in this invention easily and changes to heat resistant 
resin, it is the following general formula [3]. 
[0031] 
[Formula 5] 

CH 2 -CH-CH 2 -0- ( CH-CK2-O) n -CH2-CH-CB2 

V I V t3] 

O R 7 O 

[0032] (- R7 expresses a hydrogen atom or a methyl group among a formula, and n expresses the 
integer of 1-13.) — the polyethylene glycol diglycidyl ether shown, polypropylene glycol diglycidyl 
ether, or the following general formula [4] 
[0033] 
[Formula 6] 

/°\ a 

CH2-CH-CH2 OH OH CH2-CH-CH2 

O-CH2-CH-CH-CH-CH-CH2-O 

II £43 

0 O 

1 I 
CH2-CH-CH2 CH2-CH-CH2 

v v 

[0034] The sorbitol polyglycidyl ether come out of and shown, or the following general formula T51 

[0035] 

[Formula 7] 

A a 

CH2-CH-CH2 OH OH CH2-CH-CH2 

O-CR2-CB-CH-CH-CH-CH2-O 



C6) 



0 0 

1 I 
CH2-CH-CH2 CE 2 -CH-CH 2 OH 

O 2 -(CH2)p-Z- 



[0036] (-- Z expresses -NH- or -COO- among a formula, and p expresses the integer of 1-10.) - the 
sorbitol-polyglycidyl-ether resin shown or the following general formula [6] 
[0037] 



[Formula 8] 
R8 Rio Rio 

I I I 

-<C-CH 2 )k ~(C CH 2 )r -(C-CH2) m " 

III C63 

R* c=o C-0 

I 1 

0-CH 2 CH-CBj OR" 

V/ 



[0038] R8 and R10 express a hydrogen atom or a methyl group independently among [type, 
respectively. R9 is a hydroxyl group or -COOR12 (R12 expresses the alkyl group of carbon numbers 1- 
6.). Expressing, Rl 1 is a hydrogen atom and the alkyl group (however, it differs from the alkyl group of 
R12.) of carbon numbers 1-6. Expressing norbornyl radical, adamanthyl radical, 9-anthracene methyl 
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group, 2, and 3-dihydroxy propyl group or 2-hydroxyethyl radical, k and r are one or more integers 
(however, it is r/k+r=0. 1-0.9.). Expressing, m expresses 0 or one or more integers (however, 
m/k+r+m=0-0.5 are expressed.).] Although it comes out and the resin shown is mentioned, of course, it 
is not limited to this etc. 

[0039] Polypropylene glycol diglycidyl ether, polyethylene glycol diglycidyl ether, and sorbitol 
polyglycidyl ether can obtain a commercial item easily in the compound which has a glycidyl group in 
the above-mentioned molecule, and the resin shown by the general formula [5] is easily obtained like the 
following type 4 by carrying out the pyrogenetic reaction of sorbitol polyglycidyl ether, alkylene 
dicarboxylic acid, or the alkylene diamine. 
[0040] 
[Formula 4] 

4> 

A 

OH CH 2 -CS-CH 2 
-CH-CH-CH 2 -0 

O + H-Z-<CH 3 ) p -Z-H 

I 

CH2-CH-CH2 

V A 

OH CH2-CH-CH2 

inift -cH-cH-cB 3 -o 

0 

I 

CH2-CH-CH2-0H 

i 

Z-(CH 2 ) p -Z- 

[0041] Moreover, the resin shown by the general formula [6] can be easily obtained by the synthetic 
approach shown by the following formula 5. 
[0042] 
[Formula 5] 
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<*5> R« *« 

I I 

kC«CK 2 + jC-CH2 

I I 

C0R12 COCH2-CH-CH2 

i I V 

0 Q 



R« R 19 

I I 

-(C-CH 2 )k " {C-CHj)j 

COR" COCH 2 -CH-CH 2 

1 I V 

0 0 



HQ 
H 2 0 



R 8 Rio R 10 

i I I 

-(C-CH 2 ) k - (C-CH 2 ) r (C-CH 2 ),. 

I i I 

COR" COCH2-CH-CH2 COCH2-CH-CH2 

O o 0 o OH OH 



(j«r+m) 



[0043] The synthesis method (polymerization method) of the resin shown by the above-mentioned 
general formula [6] two or more sorts of monomers (at least one sort is a monomer which has a glycidyl 
group in a molecule.) of the rate of arbitration a monomer — receiving — a solvent with a suitable one to 
10 time capacity (for example, toluene — ) 1,4-dioxane, tetrahydrofuran, 1, and 3-dioxolane etc. 
dissolving - the bottom of a nitrogen air current - a monomer ~ receiving — polymerization initiator 
[ 0.1 - 20% of the weight of] [- for example Azobisisobutyronitril, 2, and 2 f -azobis (2,4- 
dimethylvaleronitrile), 2 and 2 azobis (2-methyl methyl propionate), 2, 2'-azobis (2-methyl 
butyronitrile), It is carried out under existence of], such as a benzoyl peroxide and lauroyl peroxide, by 
making it react at 50-150 degrees C for 1 to 20 hours, and each copolymer (resin) is obtained after a 
reaction by carrying out after treatment according to the conventional method of macromolecule 
acquisition. A copolymer is received in the copolymer obtained on the above-mentioned polymerization 
conditions if needed. Furthermore, a solvent with a suitable one to 20 time capacity for example, an 
acetone, 1,4-dioxane, toluene, and a tetrahydrofuran - It dissolves in a methanol, ethanol, isopropanol, 
etc. and a copolymer is received. 0.1 - 25% of the weight of a suitable acid The bottom of (for example, 
existence of a hydrochloric acid, a sulfuric acid, p-toluenesulfonic acid, oxalic acid, etc.), and after 
carrying out a churning reaction at 20-150 degrees C for 1- 20 hours, the resin which has two or more 
hydroxyl groups in a molecule can be obtained by carrying out after treatment according to the 
conventional method of macromolecule acquisition. 

[0044] As an example of a compound (the resin concerning this invention may be called hereafter) of 
having a glycidyl group in the molecule used in this invention For example, Pori (a methyl 
methacrylate/glycidyl methacrylate), Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic 
acid 2, 3-dihydroxy propyl), Pori (cyclohexyl methacrylate/glycidyl methacrylate), Pori (methacrylic- 
acid n-butyl / glycidyl methacrylate), Pori (methacrylic-acid tert-butyl / glycidyl methacrylate), Pori (a 
methyl methacrylate / glycidyl methacrylate / methacrylic-acid tert-butyl), Pori (a methyl methacrylate / 
glycidyl methacrylate / methacrylic-acid 2-hydroxyethyl), Pori (cyclohexyl methacrylate / glycidyl 
methacrylate / methacrylic acid 2, 3-dihydroxy propyl), Pori (a methyl acrylate/glycidyl methacrylate), 
Pori (a methyl acrylate/glycidyl methacrylate), Pori (a methyl methacrylate / glycidyl methacrylate / 
methacrylic-acid norbornyl), Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic-acid 
adamanthyl), Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic-acid 9-anthracene 
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methyl), Pori (an ethyl acrylate/glycidyl methacrylate), Pori (a methyl methacrylate / glycidyl 
methacrylate / methacrylic-acid n-butyl), Although Pori (methacrylic-acid 2-hydroxyethyl / glycidyl 
methacrylate), Pori (a methyl methacrylate/metaglycidyl acrylate), Pori (vinyl alcohol / glycidyl 
methacrylate / methyl methacrylate), etc. are mentioned, it is not limited to this etc. Moreover, in resin, 
such as this, especially since Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic-acid 9- 
anthracene methyl) absorbs the light near 250nm comparatively well, it is desirable. 
[0045] As a solvent used in the far-ultraviolet optical absorption ingredient of this invention Although 
any are sufficient as long as it may dissolve both the cross linking agent concerning this invention, and 
the compound which has a glycidyl group in a molecule, specifically For example, diethylene-glycol 
wood ether, ethylene glycol monomethyl ether acetate, Ethylene glycol monoethyl ether acetate, 
propylene-glycol-monomethyl-ether acetate, Propylene glycol monoethyl ether acetate, methyl lactate, 
Ethyl lactate, methyl pyruvate, pyruvic-acid ethyl, 3-methoxy methyl propionate, 3-methoxy ethyl 
propionate, 2-heptanone, N-methyl pyrrolidone, a cyclohexanone, tetrahydrofurfuryl alcohol, a 
tetrahydrofuran, 1,4-dioxane, 1, 2-dimethoxyethane, butyl acetate, a methyl ethyl ketone, etc. are 
mentioned. 

[0046] What is necessary is just to carry out as the following, in order to perform pattern formation 
using the far-ultraviolet optical absorption ingredient of this invention. That is, it applies so that 
thickness may be set to about 50-500nm on high reflective substrates, such as aluminum, polish recon, 
and aluminum-silicon, by making into an under coat agent the far-ultraviolet optical absorption 
ingredient first applied to this invention, and this is heated for 1 - 2 minutes 150-230 degrees C in oven 
in 150-230 degrees C and 5-30 minutes, or on a hot plate, and the far-ultraviolet optical absorption 
ingredient film is obtained. Subsequently, thickness a chemistry magnification mold resist ingredient 
(either a positive type or a negative mold is possible) on this far-ultraviolet optical absorption ingredient 
film It applies so that it may be set to about 0.5-2 micrometers, and prebake of this is carried out for 1 - 
2 minutes 70-130 degrees C in oven in 70-130 degrees C and 10 - 30 minutes, or on a hot plate. 
Subsequently, BEKU [ the mask for carrying out pattern formation of the object is held up on the above- 
mentioned resist film, and ] for 1 - 2 minutes on a hot plate 70-150 degrees C after irradiating far- 
ultraviolet light 300nm or less so that it may become light exposure 1 - about two 100 mJ/cm. 
[0047] If negatives are developed using developers, such as a tetramethylammonium hydroxide 
(TMAH) water solution, with conventional methods, such as a 0.5 - 3-minute about room, a dip method, 
a paddle method, and a spray method, further 0.1 to 5%, the target pattern will be formed on a substrate. 
[0048] the mixing ratio of the compound in the far-ultraviolet optical absorption ingredient of this 
invention which has a glycidyl group in a molecule, and the cross linking agent concerning this 
invention - as a rate - former 1 weight (when two or more sorts of compounds which have a glycidyl 
group are used, it is the sum total weight) - receiving - the latter - 0.1 - 1 weight extent - 0.15 - 0.75 
weight extent (when two or more sorts of cross linking agents which all require for this invention are 
used, it is the sum total weight) is mentioned more preferably. Moreover, although mentioned without 
being limited especially if it is the amount which does not cause trouble in case the far-ultraviolet optical 
absorption ingredient obtained by dissolving the compound which has a glycidyl group in a molecule, 
and the cross linking agent concerning this invention as an amount of the solvent in the far-ultraviolet 
optical absorption ingredient of this invention is applied on a substrate Usually, ten to 25 weight (when 
all use two or more sorts of solvents, it is the sum total weight) is preferably mentioned one to 50 weight 
to compound 1 weight (when two or more sorts of compounds which have a glycidyl group are used, it 
is the sum total weight) which has a glycidyl group. 

[0049] In addition, the chemistry magnification mold resist ingredient which carries out [ the chemistry 
magnification mold resist ingredient which carries out a positive type operation, or ] a negative-mold 
operation, or any is sufficient as the resist ingredient used in the pattern formation approach using the 
far-ultraviolet optical absorption ingredient of this invention as an under coat agent. Moreover, as a 
developer used in the pattern formation approach using the far-ultraviolet optical absorption ingredient 
of this invention as an under coat agent, most unexposed parts are not dissolved according to the 
solubility over the alkali developer of the resinous principle of the resist ingredient which is used, for 
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example in the case of the resist ingredient of a positive type, but although the exposure section should 
just choose the alkali developer of suitable concentration which is dissolved, it is usually chosen from 
0.01 - 20% of range. Moreover, as an alkali solution used, the solution which contains inorganic alkali, 
such as organic amines, for example, NaOH, such as TMAH, a choline, and triethanolamine, and KOH, 
for example is mentioned. 

[0050] Although the far-ultraviolet optical absorption ingredient of this invention makes a main 
constituent the compound which has a glycidyl group in a molecule, and the cross linking agent and 
solvent concerning this invention the need is accepted — having — etc. — far-ultraviolet optical 
absorption agent [which absorbs far-ultraviolet light further - for example 9-anthracene methanol, 9-(2- 
methoxyethoxy) methyl anthracene, 9-(2-ethoxy ethoxy) methyl anthracene, acetic acid 9-anthracene 
methyl, Propionic acid 9-anthracene methyl, ********** (9-anthracene methyl), ************** (9. 
anthracene methyl), 1 and 2, 10-thoria SETOKISHI anthracene, 1, 5, 9-thoria SETOKISHI anthracene, 2 
and 6, 9-thoria SETOKISHI anthracene, 1 and 5, 9-TORIBENZO yloxy anthracene, 1 and 2, and 10- A 
TORIBENZO yloxy anthracene, 2 and 6, 9-TORIBENZO yloxy anthracene, etc. are mentioned. ] 
Surfactant [of marketing which raises a spreading property, for example, the surfactant of the various 
Nonion systems or a fluorine-containing Nonion system etc., is mentioned.] Even if it adds one or more 
sorts suitably out of**, it does not interfere at all. 
[0051] 

[work -] for If revolution spreading of the far-ultraviolet optical absorption ingredient concerning this 
invention is carried out on a semi-conductor substrate, for example, it heats at 150 degrees C or more, 
crosslinking reaction will arise between the compound which has a glycidyl group in a molecule 
according to the following formula 6, and the cross linking agent concerning this invention, and it will 
become the antireflection film excellent in thermal resistance. 

[0052] In addition, although each resin which has the cross linking agent and glycidyl group (epoxy 

group) concerning this invention in a molecule is meltable to an acetone or resist solvents (for example, 

propylene-glycol-monomethyl-ether acetate etc.), the antireflection film obtained as a result of these 

compounds 1 carrying out crosslinking reaction according to the following type 6 is insoluble to these 

solvents. 

[0053] 

[Formula 6] 
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<*6> 




[0054] About heating conditions, there is especially no limit and crosslinking reaction should just 
produce it here between the compound which has a glycidyl group in a molecule, and the cross linking 
agent concerning this invention. 

[0055] Subsequently, after carrying out revolution spreading, for example, the resist ingredient for KrF 
excimer laser and making the resist film form in it, if far-ultraviolet light, such as KrF excimer laser 
light, is exposed, far-ultraviolet light, such as KrF excimer laser light which originated in the anthracene 
ring contained in the antireflection film, and penetrated the resist film, will be absorbed, and the echo 
from a semi-conductor substrate will be prevented. [ the surface of this antireflection film ] 
Consequently, the effect of the film Uchida pile echo which had become a problem in this field 
conventionally can control thoroughly, and the dimension fluctuation under the effect of an echo of the 
resist pattern formation on the semi-conductor substrate which has the level difference which has a 
difference in thickness is not produced at all. 

[0056] Furthermore, since this antireflection film does not dissolve in a resist solvent, it is not mixed in 
the interface section with a resist, and does not affect the definition of a pattern. 
[0057] In addition, the radical shown by the general formula [2] concerning this invention as a 
compound similar to the cross linking agent concerning this invention is known for the 1st place, the 8th 
place and the compound simultaneously introduced into the 9th place of an anthracene ring, 1 and 8, 9- 
tris (4-hydroxy benzoyloxy) anthracene, 1, 8, and 9-tris (2-hydroxy benzoyloxy) anthracene, etc. (the 
West German disclosure ****** No. 2,257,442). [ for example, ] Since crosslinking reaction cannot 
progress easily even if it heats with the resin which originates in a three-dimensional failure or strong 
intramolecular hydrogen bond, and has the above-mentioned glycidyl group in intramolecular in the case 
of these compounds, the solubility over an acetone or a resist solvent is maintained as it is. So, since it 
mixes with a resist in the interface section when this is used as antireflection film, as antireflection film, 
it cannot be used at all. 

[0058] Although a synthetic example, an example, and the example of a comparison are given to below 
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and this invention is further explained to a detail, this invention does not receive constraint at all by this 

etc. 

[0059] 

[Example] 

Synthetic example 1 Synthetic (1) benzyl chloride of 2, 6, and 9-tris (4-hydroxy benzoyloxy) anthracene 
190g (1.5 mols), para hydroxybenzoic acid 200g (1.2 mols) and potassium carbonate It is an acetone 
about 165g (1.2 mols). It was made to suspend in 1200ml and was made to agitate, flow back and react 
for 12 hours. The precipitated crystal after cooling is carried out a ** exception, and it is filtrate. It 
condensed to 400ml, 1000ml of water was poured in, and liquids were separated after churning and 
standing. An organic layer is condensed and it is a sodium hydroxide about residue. 60g (1.5 mols), 
water 1000ml and ethanol It adds in the solution which consists of 500ml, and it agitated for 4 hours and 
was made to dissolve. Subsequently, concentrated hydrochloric acid 200ml is poured in, precipitated 
crystal is separated as pHl, after [ ethanol washing ] reduced pressure drying is carried out by the 
rinsing following **, and it is a 4-benzyloxy benzoic acid. 195g was obtained as a white crystal. 
mp.191.2-192.6 degree C. 

1HNMR 7.86 (2H, d, J= 8Hz, Ar 2-H, 6-H) deltappm(CDC13-DMSO-d6):5.10 (2H, s, ArCH2), 6.92 
(2H, d, J= 8Hz, Ar 3-H, 5-H), 7.13-7.51 (5H, m, ring hydrogen), 8.65 (1H, bs, OH) 
IR(KBr lock) nucm-l:1675(COOH). [0060] (2) 4-benzyloxy benzoic acid obtained above (1) It is a 
methylene chloride about 16g (70 millimol). 50ml is made to suspend and it is a thionyl chloride to this. 
20.6g (173 millimol) was poured in, and after adding two drops of N.N-dimethylformamide further and 
carrying out a churning reaction at 45-50 degrees C for 1 hour, overnight neglect was carried out at the 
room temperature. A solvent is distilled off after overnight neglect and it is 4-benzyloxy benzoic-acid 
chloride of residue. 17.3g was obtained as a white crystal. 

[0061] (3) 2, 6-dihydroxy-9-anthrone It is a pyridine about 5g (22 millimol). 1 10ml and triethylamine 4- 
benzyloxy benzoic-acid chloride which dissolved in the 8. 8g mixed solution and was obtained above (2) 
to this 17.0g (69 millimol) was added small quantity every. It ranks second. A churning reaction is 
carried out at 100 degrees C for 5 hours, and it is 1-N hydrochloric acid after cooling and about reaction 
mixture to a room temperature. It pours in into 600ml and is a methylene chloride. It extracted by 
250ml. It is 1-N hydrochloric acid about a methylene chloride layer. They are 1 time and saturation 
brine at 600ml. It dried with sulfuric anhydride magnesium after 3 times washing by 500ml. A solvent is 
distilled off for a drying agent the back according to **, and it is residue oily matter. 26g is crystallized 
from n-hexane / tetrahydrofuran mixture (1/2 [WV]), and it is 2, 6, and 9-tris (4-benzyloxy benzoyloxy) 
anthracene. 7.45g was obtained as a yellow crystal, mp.2 19-221 degree C. 

1HNMR deltappm (CDC13) : 5.15 (2H, s, ArCH2), 5.17 (2H, and s and ArCH2), 5.20 (2H, s, ArCH2), 
7.03-8.40 (34H, m, ring hydrogen) 
IR(KBr lock) nucm-1 : 1728 (COO-) 

[0062] (4) 2, 6, 9-tris (4-benzyloxy benzoyloxy) anthracene which were obtained above (3) It is a 
tetrahydrofuran about 6.2g (7.3 millimol). 5% palladium-carbon after making it dissolve in 250ml 1 1.5g 
was added and ordinary temperature ordinary pressure catalytic reduction was performed. After 
returning for 6 hours, a catalyst is carried out a ** exception and filtrate is condensed, and it is the 
yellow crystal of residue. 4.2g is *****» e d from n-hexane / tetrahydrofuran mixture (1/5 [V/V]), and it 
is 2, 6, and 9-tris (4-hydroxy benzoyloxy) anthracene. 3.0g was obtained as a light yellow crystal. 
mp.238 degree C (decomposition). 

1HNMR deltappm (DMSO-d6) : [ 6.90-7.04 (6H, m, x(Ar 3* - H, 5' - H) 3), ] 8.67 (1H, s, anthracene 
ring 10-H) 7.50-8.29 (12H, m, anthracene ring 1-H, 3-H, 4-H, 5-H, 7-H, 8-H, and (Ar 2' - H, 6' - H) x3), 
10.60 (3H,bs,OHx3) 

IR(KBr lock) nucm-1 :3392(OH), 1699 (COO-) 

[0063] Synthetic example 2 2, synthetic (1) 2 of a 6-bis(4-hydroxy benzoyloxy) anthracene, 6- 
dihydroxy-9,10-anthraquinone 3g (12.5 millimol) and anhydrous potassium carbonate It is an acetone 
about 23g. 400ml is made to suspend and it is a dimethyl sulfate at a room temperature. After pouring in 
20g (158 millimol), it was made to agitate, flow back and react for 6 hours. It is chilled water after 
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overnight neglect and about reaction mixture at a room temperature. It pours in into 850ml, and 
precipitated crystal is separated, and it dries, and is a rough crystal. 3.1g was obtained as dark brown **. 
Subsequently, a rough crystal is ****** e d from benzene and it is 2 and 6-dimethoxy-9,10- 
anthraquinone. 2.7g was obtained as ********. 

1HNMR deltappm(DMSO-d6): 3.97 (6H, s, CH3 0x2), 7.43 (2H, d, J= 8Hz, anthraquinone ring 3-H, 7- 
H), 7.61 (2H, s, anthraquinone ring 1-H, 5-H), 8.17 (2H, d, J= 8Hz, anthraquinone ring 4-H, 8-H) 
IR(KBr lock) nucm-1 :1668(C=0). [0064] (2) 2, 6-dimethoxy-9,10-anthraquinone which were obtained 
above (1) It is 25% aqueous ammonia about 2.7g (10 millimol). 92ml is made to suspend and it is zinc 
dust to this. 10.2g (156 millimol) and a copper sulfate and 5 hydrate 130mg was added and the churning 
reaction was carried out at 70 degrees C for 7 hours. It is 1-N sulfuric acid after cooling and about 
reaction mixture. It neutralized by 40ml, a methylene chloride and water were poured in and agitated, 
after [ according to ** ] and filtrate were separated for insoluble matter, and the organic layer was 
obtained. Rough crystal condensed and obtained after rinsing an organic layer 2.2g is ****+* e d from a 
methanol and it is 2 and 6-dimethoxyanthracene. 1.3g was obtained as ********. 
1HNMR deltappm(CDC13):3.80 (6H, s, CH3 0x2), 6.51-8.20 (8H, m, anthracene ring hydrogen) 
IR(KBr lock) nucm-1: ~ 1613 and 1577 

[0065] (3) 2, 6-dimethoxyanthracene which were obtained above (2) It is a methylene chloride about 
1.22g (5.1 millimol). 30ml is made to suspend and it is boron tribromide. The 3.2g (12.8 millimol) 
methylene chloride (10ml) solution was dropped at -60 degrees C. after dropping and reaction mixture — 
gradual - a room temperature - returning - after overnight neglect and chilled water the inside of 
200ml - pouring in - precipitated crystal - separating - rinsing - drying - rough - 2 and 6-dihydroxy 
anthracene 0.85g was obtained as ********. 

1HNMR deltappm(DMSO-d6):6.07- 8.15 (8H, m, anthracene ring hydrogen) and 9.65 (2H, bs, OHx2) 
[0066] (4) 2, 6-dihydroxy anthracene which were obtained above (3) It is a pyridine about 0.82g (3.9 
millimol). 4-henzyloxy benzoic-acid chloride which dissolved in 15ml and was obtained by (2) of the 
synthetic example 1 to this Triethylamine after adding 2.12g (8.58 millimol) lg was dropped at 20 
degrees C. Subsequently, it is made to react at 90-95 degrees C for 8 hours, and they are after cooling 
and dilute hydrochloric acid. Reaction mixture was poured in into 400ml and the methylene chloride 
extract was carried out. After rinsing an organic layer, a solvent is distilled off and column separation 
[bulking agent: WAKOGERU C-200(Wako Pure Chem Industrial trade name); eluate:n-hexane / 
methylene chloride =7/1 ->2/l ->1/1 ->1 / 2] of the obtained raw oil-like object is carried out, and it is a 
2 and 6-bis(4-benzyloxy benzoyloxy) anthracene. 0.56g was obtained as ** in the end of yellow color 
powder. 

1HNMR deltappm(CDC13):5.09 (2H, s, CH2), 5.17 (2H, s, CH2), 6.82-8.66 (26H, m, ring hydrogen) 
IR(KBr lock) nucm-1: 1732 (COO-) 

[0067] (5) 2, the 6-bis(4-benzyloxy benzoyloxy) anthracene which were obtained above (4) Catalytic 
reduction and after treatment are performed like (4) of the synthetic example 1 using 0.56g (0.88 
millimol), and it is a 2 and 6-bis(4-hydroxy benzoyloxy) anthracene. 0.36g was obtained as a light 
yellow crystal, mp.324 degree C (decomposition). 

1HNMR deltappm(DMSO-d6):6.63- 8.97 (16H, m, ring hydrogen) and 10.48 (2H, bs, OHx2) 
IR(KBr lock) nucm-1 :3405(OH), 1701(COO-). [0068] Synthetic example 3 1, 5, synthetic (1) 1 of 9-tris 
(4-hydroxy benzoyloxy) anthracene, and 5-dihydroxyanthraquinone lOg (41.6 millimol), and stannous 
chloride It is an acetic acid about 45g (237 millimol). 150ml is made to suspend and it is concentrated 
hydrochloric acid at 16-20 degrees C to this. 90ml was poured in and it was made to agitate, flow back 
and react for 4 hours. It cools at 5 degrees C, after carrying out overnight neglect at a room temperature, 
precipitated crystal is separated, and it rinses and dries, and it is a 1 and 5-dihydroxy 9-anthrone. 8.0g 
was obtained as a dark brown needle shape crystal, mp.23 1 -233 degree C. 

1HNMR deltappm(DMSO-d6):4.20 (2H, s, CH2), 6.87 (1H, d, J= 8Hz, anthracene ring 6-H) 7.09 (1H, 
d, J= 8Hz, anthracene ring 2-H), 7.19 (1H, d, J= 8Hz, anthracene ring 4-H) 7.35 (1H, t, J= 8Hz, 
anthracene ring 7-H), 7.57 (1H, t, J= 8Hz, anthracene ring 3-H), 7.69 (1H, d, J= 8Hz, anthracene ring 8- 
H), 10.23 (1H, bs, 5-OH), 12.97 (1H, s, 1-OH) 
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m(KBr lock) nucm-1 :3338(OH), 1633 (OO) 

[0069] (2) 1, the 5-dihydroxy 9-anthrone which were obtained above (1) It is a pyridine about 2.3g (10 
millimol). 45ml and triethylamine 4-benzyloxy benzoic-acid chloride which dissolved in 3.6g mixture 
and was obtained by this by (2) of the synthetic example 1 8g was added small quantity every and the 
churning reaction was carried out at 90 degrees C for 5 hours. It is 1-N hydrochloric acid after overnight 
neglect and about reaction mixture at a room temperature. It poured in into 300ml and the methylene 
chloride extracted. An organic layer is rinsed, a solvent is distilled off after desiccation with sulfuric 
anhydride magnesium, column separation [bulking agent: WAKOGERU C-200(Wako Pure Chem 
Industrial trade name); eluate:n-hexane / methylene chloride =1/1 ->1 / 3] of the residue is carried out, 
and it is 1, 5, and 9-tris (4-benzyloxy benzoyloxy) anthracene. 2.0g was obtained as a yellow crystal. 
mp.240-242 degree C. 

1HNMR deltappm(CDC13):5.00 (2H, s, CH2), 5.03 (2H, s, CH2), 5.23 (2H, s, CH2), 6.67-8.54 (34H, m, 
ring hydrogen) 

IR(KBr lock) nucm-l:1735(COO-). [0070] (3) 1, 5, 9-tris (4-benzyloxy benzoyloxy) anthracene which 
were obtained above (2) Rough crystal obtained using lg (1.14 millimol) by performing catalytic 
reduction and after treatment like (4) of the synthetic example 1 0.7g was ****** e d from a 
tetrahydrofiiran / n-hexane mixture, and 1, 5, and 9-tris (4-hydroxy benzoyloxy) anthracene 0.5g was 
obtained as a light yellow crystal, mp.326 degree C. 

1HNMR deltappm (DMSO-d6) : [ 6.55-7.06 (6H, m, benzene ring (3-H, 5-H) x3), ] 8.65 (1H, s, 
anthracene ring 10-H) 7.32-8.23 (12H, m, anthracene ring 2-H, 3-H, 4-H, 6-H, 7-H, 8-H, and benzene 
ring (2-H, 6-H) x3), 10.41 (3H, bs, OHx3) 

IR(KBr lock) nucm-1 :3408(OH), 1702(COO-). [0071] Synthetic example 4 1,2, synthetic (1) 1 of 10- 
tris (4-hydroxy benzoyloxy) anthracene, 2-dihydroxy-10-anthrone 4-benzyloxy benzoic-acid chloride 
obtained by (2) of 2.26g and the synthetic example 1 8g rough crystal obtained by using and performing 
reaction and after treatment like (3) of the synthetic example 1 It carries out. 3.5g - column separation [- 
- bulking agent: - WAKOGERU C-200; eluate: - n-hexane / methylene chloride =4/1 ->2/l ->1/1 
(V/V)] -1,2, 10-tris (4-benzyloxy benzoyloxy) anthracene 1.6g was obtained as a yellow crystal. 
1HNMR deltappm(CDC13):5.09 (2H, s, CH2), 5.16 (2H, s, CH2), 5.23 (2H, s, CH2), 6.91-8.44 (34H, m, 
anthracene ring hydrogen) 
IR(KBr lock) nucm-1: 1740 (COO-) 

[0072] (2) It obtained above (1). 1, 2, 10-tris (4-benzyloxy benzoyloxy) anthracene Catalytic reduction 
and after treatment are performed like (4) of the synthetic example 1 using 1 .54g (1 .8 millimol). 
Obtained rough crystal 0.92g is ****** e d from a tetrahydrofiiran / n-hexane mixture, and they are 1, 2, 
and 10-tris (4-hydroxy benzoyloxy) anthracene. 0.5g was obtained as a light yellow crystal. 
1HNMR deltappm(DMSO-d6):6.79-7.08 (6H, m, benzene ring (3-H, 5-H) x3), 8.59 (1H, s, anthracene 
ring 9-H) 7.49-8.29 (12H, m, benzene ring (2-H, 6-H) x3, and anthracene ring 3-H, 4-H, 5-H, 6-H, 7-H, 
8-H), 10.59 (3H,bs,OHx3) 
IR(KBr lock) nucm-1 :3413(OH), 1706 (COO-) 

[0073] Synthetic example 5 Synthetic (l)4-hydroxy-3-methoxy benzoic acid of 2, 6, and 9-tris (4- 
hydroxy-3-methoxybenzo yloxy) anthracene It is ethanol about 25g (0.15 mols). It suspends in 150ml. It 
is 2-N sodium-hydroxide water solution to this. 74.3g (0.15 mols) and benzyl chloride 5-N sodium- 
hydroxide water solution after adding 56.5g (0.45 mols) and carrying out churning reflux for 1 hour 
150ml was dropped at the bottom of churning reflux, and churning reflux was carried out for after 
[ dropping ] further 1 hour. After a reaction and a solvent are distilled off and it is water to residue. After 
pouring in 300ml and being referred to as pHl by concentrated hydrochloric acid, precipitated crystal is 
separated, and it rinses and dries, and it is a 4-benzy loxy-3 -methoxy benzoic acid. 22. lg was obtained as 
a light yellow crystal, mp.171-172.5 degree C. 

1HNMR deltappm(DMSO-d6):3.81 (3H, s, CH3 O), 7.47 (1H, d, J= 2Hz, Ar 2-H) 5.16 (2H, and s and 
CH2), 7.13 (1H, d, J= 8Hz, Ar 5-H), 7.33-7.44 (5H, m, ring hydrogen), 7.54 (1H, dd, J= 2Hz and 8Hz, 
Ar 6-H) 

IR(KBr lock) nucm-1 :1676 (COOH) 
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[0074] (2) 4-benzyloxy-3-methoxy benzoic acid obtained above (1) 22.3g (86.3 millimol) and thionyl 
chloride The suspension which consists of 30. 8g (0.26 mols) was warmed gradually, and the churning 
reaction was carried out at 60-65 degrees C for 2 hours. After a reaction and reaction mixture are 
condensed and it is 4-benzyloxy-3-methoxy benzoic-acid chloride. 23 .4g was obtained as light yellow 
scale-like **. mp.63-65 degree C. 

[0075] (3) 4-benzyloxy-3-methoxy benzoic-acid chloride obtained above (2) 10. lg (36.4 millimol), 2, 6- 
dihydroxy-9-anthrone Reaction and after treatment are performed like (3) of the synthetic example 1 
using 2.2g (1 1 millimol), and it is 2, 6, and 9-tris (4-benzyloxy-3-methoxybenzo yloxy) anthracene. 7.8g 
was obtained as a light yellow crystal, mp. 186-1 89 degree C 

1HNMR deltappm(CDC13):3.96 (3H, s, CH3 O), 3.99 (3H, s, CH3 O) 4.00 (3H, s, CH30), 5.25 (2H, s, 
and Ar-CH2), 5.27 (2H, s, and Ar-CH2), 5.29 (2H, s, and Ar-CH2), and 6.93- 8.09 (30H, m, benzene 
ring hydrogen) and 8.39 (1H, s, anthracene ring 10-H) 

IR(KBr lock) nucm-l:1736(COO-). [0076] (4) 2, 6, 9-tris (4-benzyloxy-3-methoxybenzo yloxy) 
anthracene which were obtained above (3) Catalytic reduction and after treatment are performed like (4) 
of the synthetic example 1 using 2.4g (2.52 millimol). Obtained rough crystal 1.6g is ******ed from a 
tera hydronalium furan / n-hexane mixture, and it is 2, 6, and 9-tris (4-hydroxy-3-methoxybenzo yloxy) 
anthracene. 0.9g was obtained as a fine yellow crystal, mp.206 degree C (decomposition). 
lHNMRdeltappm(DMSO-d6):3.94 (3H, s, CH3 O), 3.97 (3H, s, CH3 O) 3.98 (3H, s, CH3 O), 7.01- 
8.39 (15H, m, benzene ring hydrogen), 8.78 (1H, s, anthracene ring 10-H), and 10.33(3H, bs, OHx3).IR 
(KBr lock) nucm- 1 :3374 (OH) and 1728 (COO-) 

[0077] Synthetic example 6 Synthetic (1) sodium hydroxide of 1, 2, and 10-tris (4-hydroxybenzene 
sulfonyloxy) anthracene It is water about 9.61g (0.24 mols). It is made to dissolve in 55ml and is p- 
hydroxy benzenesulfonic acid sodium to this. 40g (0.17 mols) was made to suspend. Subsequently, 
benzyl chloride The 27.6g (0.22 mols) ethanol (35ml) solution was dropped, and the churning reflux 
reaction was carried out for 5 hours. Overnight neglect is carried out at a room temperature, and 
precipitated crystal is separated, and it rinses, dries, and is 4-benzyloxy benzenesulfonic acid sodium. 
35.2g was obtained as a white crystal. 

[0078] (2) 4-benzyloxy benzenesulfonic acid sodium obtained above (1) It is a thionyl chloride about 
30g (105 millimol). It adds gradually below 45 degrees C in 46g (387 millimol), and is N.N- 
dimethylformamide to this. After pouring in 0.5g, subsequently the churning reflux reaction was carried 
out at 50-60 degrees C for 4 hours for 3.5 hours. A solvent is distilled off after overnight neglect at a 
room temperature, and it is 4-benzyloxy benzenesulphonyl chloride of residue. 29. lg was obtained as a 
white crystal, mp.95-97.5 degree C. 

1HNMR deltappm(DMSO-d6): - 5.10 (2H, s, Ar-CH2), 6.95 (2H, d, J= 8.8Hz, ring 2-H, 6-H), and 
7.29- 7.43 (5H, m, ring hydrogen) and 7.54 (2H, d, J= 8.8Hz, ring 3-H, 5-H) 
1190 IR(KBrlock)nucm-l:1370, 1170 

[0079] (3) 1, 2-dihydroxy-10-anthrone 100ml of methylene chlorides is made to suspend 4g (17.7 
millimol), and it is triethylamine to this. 4-benzyloxy benzenesulphonyl chloride which poured in 6.2g 
(61 millimol) and was obtained above (2) to this 15. 8g (58 millimol) was added small quantity every at 
5-10 degrees C, and overnight neglect was carried out at the room temperature after the 5-hour churning 
reaction by 18-23 degrees C. It is a methylene chloride about reaction mixture. It extracts by 50ml and 
they are 1 time and a saturation sodium-hydrogencarbonate water solution in 70ml of 0.1 -N 
hydrochloric acids about a methylene chloride layer. They are 1 time and water at 70ml. It dried with the 
sulfuric anhydride magnesium after 1-time washing by 70ml. residue oily matter obtained by carrying 
out solvent distilling off of the drying agent the back according to ** 18g - column separation [~ 
bulking agent: - WAKOGERU C-200(Wako Pure Chem Industrial trade name); eluate: - n-hexane / 
methylene chloride =4/1 ->3/l ->2/l(V/V)] - carrying out -1,2, and 10-tris (4-benzyloxy benzene 
sulfonyloxy) anthracene 5.75g was obtained as a yellow crystal. 

1HNMR deltappm(CDC13): - 5.07 (2H, s, ArCH2), 5.18 (4H, s, ArCH 2x2), and 6.82- 8.05 (33H, m, 
ring hydrogen, however ring except for H-10), and 8.49 (1H, s, ring H-10) 
1 195 IR(KBr lock) nucm-1 :1370, 1 170 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/6/2006 



JP,07-316268.,A [DETAILED DESCRIPTION] 



Page 19 of 35 



[0080] (4) 1, 2, 10-tris (4-benzyloxy benzene sulfonyloxy) anthracene which were obtained above (3) It 
is a tetrahydrofuran about 3.8g (4 millimol). 5% palladium-carbon after making it dissolve in 80ml lOg 
was added and ordinary temperature ordinary pressure catalytic reduction was performed, orange oily 
matter of the residue which carried out the catalyst the ** exception, condensed filtrate, and was 
obtained after returning for 5 hours 1.7g - column separation [-- bulking agent: -- WAKOGERU C-200; 
eluate: -- methylene chloride / methanol =20/l(V/V)] ~ carrying out - 1, 2, and 10-tris (4- 
hydroxybenzene sulfonyloxy) 

Anthracene 0.85g was obtained as a yellow crystal. 1HNMR deltappm(acetone - d6):6.89- 8.14 (18H, m, 
ring hydrogen, however ring except for H-10), 8.44 (1H, s, ring H-10), and 9.74 (1H, bs, OH) 
IR(KBr lock) nucm-1 :3440(OH), 1370, 1 190, 1 167 

[0081] Synthetic example 7 1, the 5-dihydroxy-9-anthrone which were obtained by (1) of the example 3 
of synthetic (1) composition of 1, 5, and 9-tris (4-hydroxybenzene sulfonyloxy) anthracene It is a 
methylene chloride about 1.5g (6.6 millimol). It is made to dissolve into 40ml. It is triethylamine below 
10 degrees C. After adding 2.33g (23 millimol), 4-benzyloxy benzenesulphonyl chloride obtained by (2) 
of the synthetic example 6 5.9g (20.8 millimol) is added small quantity every at 8-12 degrees C. 
Reaction and after treatment are performed like (3) of the synthetic example 6. obtained raw oil-like 
object It carries out. 5.2g - column separation [-- bulking agent: ~ WAKOGERU C-200(Wako Pure 
Chem Industrial trade name); eluate: - n-hexane / methylene chloride =8/1 ->4/l ->1/1 ->1/2(V/V)] - 1, 
5, 9-tris (4-benzyloxy benzene sulfonyloxy) anthracene 1 .8g was obtained as an orange crystal. 
1HNMR deltappm(CDC13):4.85 (2H, s, ArCH2), 5.02 (2H, s, ArCH2) 5.11 (2H, s, ArCH2), 6.69 and 6. 

- 88 and 6.95 (each 2 H and d every each J=8.6Hz(benzene ring 3-H, 5-H) x 3) ~ 7.02-7.87 (27H, m, x 
(benzene ring 2-H, 6-H) 3), and ArCH 2x3 And anthracene ring 2-H, 3-H, 4-H, 6-H, 7-H, 8-H, 8.38 (1H, 
s, anthracene ring 10-H) 

1 192 IR(KBr lock) nucm-1: 1378, 1 170 

[0082] (2) 1, 5, 9-tris (4-benzyloxy benzene sulfonyloxy) anthracene which were obtained above (1) 
Catalytic reduction and after treatment are performed like (4) of the synthetic example 6 using 0.5g (0.5 
millimol), and it is 1 of concentration residue, 5, and 9-tris (4-hydroxybenzene sulfonyloxy) anthracene. 
0. 1 8g was obtained as a fine yellow crystal. 

1HNMR deltappm(acetone - d6):6.55 and 6. - 72 and 6.77 (H each 2 d every each J= 8.6Hz, x (benzene 
ring 3-H, 5-H) 3) - 7.09-7.89 (12H, m, anthracene ring 2-H, 3-H, 4-H, 6-H, 7-H, 8-H, and benzene ring 
(2-H, 6-H) x3), 8.28 (1H, s, anthracene ring 10-H), 9.62(3H, s, OHx3).IR(KBr lock) nucm-1 :3418(OH), 
1367 and 1 192, 1 167. [0083] Synthetic example 8 2, 6, synthetic (1) 2 of 9-tris (4-hydroxybenzene 
sulfonyloxy) anthracene, 6-dihydroxy-9-anthrone It is a pyridine about lg (4.4 millimol). 20ml and 
methylene chloride It is made to dissolve into 27ml. It is triethylamine below 10 degrees C. After adding 
1.56g, 4-benzyloxy benzenesulphonyl chloride 3.94g (13.9 millimol) obtained by (2) of the synthetic 
example 6 is added small quantity every at 8-12 degrees C. rough crystal obtained by performing 
reaction and after treatment like (3) of the synthetic example 6 It carries out. 3.3g ~ column separation [- 

- bulking agent: ~ WAKOGERU C-200; eluate: - n-hexane / methylene chloride =8/1 ->2/l ->1/1 
(V/V)] - Subsequently, it recrystallizes [ ethyl acetate / n-hexane / ] and is 2, 6, and 9-tris (4-benzyloxy 
benzene sulfonyloxy) anthracene. 1.2g was obtained as a fine yellow crystal, mp.163.5-165.5 degree C 
1HNMR deltappm(CDC13):5.07 (2H, s, ArCH2), 5.11 (2H, s, Ar-CH2) 5.18 (2H, s, ArCH2), 6.99-7.09 
(7H, m, x(benzene ring 3-H, 5-H) 3, and anthracene ring 7-H), 7.17 (1 H, dd, and J= 2.2Hz and J= 
9.5Hz, anthracene ring 3- H), 7.28- 7.46 (15H, m, ring x3) and 7.49 (1H, d, J= 2.2Hz, anthracene ring 1- 
H) -- 7.61 (1H, d, J= 2.2Hz, anthracene ring 5-H), 7.75-7.84 (6H, m, x(benzene ring 2-H, 6-H) 3), 7.87 
(1H, d, J= 9.5Hz, anthracene ring 8-H), 7.96 (1H, d, J= 9.5Hz, anthracene ring 4-H), 8.24 (1H, s, 
anthracene ring 10-H) 

1192IR(KBr lock) nucm-1: 1371, 1170 

[0084] (2) 2, 6, 9-tris (4-benzyloxy benzene sulfonyloxy) anthracene which were obtained above (1) 
Catalytic reduction and after treatment are performed like (4) of the synthetic example 6 using 1.05g 
(1.1 millimol), and it crystallizes concentration residue from a methylene chloride and dries [ separate 
and ], and is 2, 6, and 9-tris (4-hydroxybenzene sulfonyloxy) anthracene. 0.4g was obtained as a fine 
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yellow crystal, mp.192-194.5 degree C (decomposition). 

1HNMR deltappm (CDC13) : [ 6.91-7.01 (6H, m, x(benzene ring 3-H, 5-H) 3), ] 7.20-7.27 (2H, m, 
anthracene ring 3-H, 7-H), 7.39 (1H, d, J= 1.8Hz, anthracene ring 1-H), 7.63-7.74 (6H, m, x(benzene 
ring 2-H, 6-H) 3), 7.79 (1H, d, J= 1.8Hz, anthracene ring 5-H) 7.93 (1H, d, J= 9.5Hz, anthracene ring 8- 
H), 8.15 (1H, d, J= 9.5Hz, anthracene ring 4-H), 8.66 (1H, s, anthracene ring 10-H), 10.88 (1H, s, -OH), 
10.91 (1H, s, -OH), 1 1.05 (1H, s, -OH) 
IR(KBr lock) nucm- 1:3401 (OH), 1363, 1188, 1167 

[0085] Synthetic example 9 Synthetic (1) 3,4-dihydroxybenzoic acid of 2, 6, and 9-tris (3, 4-dihydroxy 
benzoyloxy) anthracene Ethanol (250ml) is made to suspend 25. 4g (0.17 mols), and it is 5-N sodium- 
hydroxide water solution to this. 270ml and benzyl chloride 102g (0.81 mols) was poured in and 
churning reflux was carried out for 6 hours. It cools to a room temperature after a reaction, and they are 
after overnight neglect and concentrated hydrochloric acid. 40ml is poured in, precipitated crystal is 
separated, it heat-ethanol-washes, reduced pressure drying is carried out, and it is 3 and 4-dibenzyloxy 
benzoic acid. 38.2g was obtained as a fine yellow crystal, mp. 184-1 86 degree C. 
1HNMR deltappm(DMSO-d6):3.38 (1H, bs, -OH), 5.18 (2H, s, ArCH2-), 5.22 (2H, s, ArCH2-), 7.16 
(1H, d, J= 8.8Hz, benzene ring 5-H), 7.30-7.57 (12H, m, benzene ring hydrogen) 
IR(KBr lock) nucm-1 : 1679(00). [0086] (2) 3, 4-dibenzyloxy benzoic acid which were obtained above 

(1) lOg (30 millimol) and thionyl chloride After heating gradually the suspension which consists of 
10.7g (90 millimol) and making it react at 85 degrees C for 1 hour, concentration hardening by drying of 
the reaction mixture is carried out, and it is 3 and 4-dibenzyloxy benzoic-acid chloride. 10.3g was 
obtained as a white crystal, mp.92.5-94.5 degree C. 

[0087] (3) 3, 4-dibenzyloxy benzoic-acid chloride which were obtained above (2) 5.2g (14.6 millimol), 
2, 6-dihydroxy-9-anthrone Carry out like (3) of the synthetic example 1 using lg (4.4 millimol), and 
reaction and after treatment are performed. Obtained rough crystal 5.4g is ****** e d from a methylene 
chioride / ethyl-acetate mixture (1/4 [V/V]), and it is 2, 6, and 9-tris (3, 4-dibenzyloxy benzoyloxy) 
anthracene. 3.4g was obtained as a yellow crystal, mp. 189-191 degree C. 

1HNMR 8.21 (1H, d, J= 9.2Hz, anthracene ring 4-H) deltappm(CDC13):5.20-5.31 (12H, m, ArCH 2x6), 
7.14-8.05 (44H, m, benzene ring hydrogen), 8.58 (1H, s, anthracene ring 10-H) 
IR(KBr lock) nucm-1 :1733 (COO-) 

[0088] (4) 2, 6, 9-tris (3, 4-dibenzyloxy benzoyloxy) anthracene which were obtained above (3) 
Catalytic reduction and after treatment are performed like (4) of the synthetic example 1 using 2g (1.7 
millimol). Obtained rough crystal 1.8g is *»****ed from a tetrahydrofuran / n-hexane mixture (5/7 
[V/V]), and it is 2, 6, and 9-tris (3, 4-dihydroxy benzoyloxy) anthracene. 1.2g was obtained as a light 
yellow crystal, mp.233 ** (decomposition). 

1HNMR deltappm(DMSO-d6):6.87-8.08 (14H, m, ring), 8.27 (1H, d, J= 9.2Hz, anthracene ring 4-H), 
8.67 (1H, s, anthracene ring 10-H), 9.77 (6H, bs, OHx6) 
IR(KBr lock) nucm-1 :3365(OH), 1701 (COO-) 

[0089] Synthetic example 10 Synthetic (l)3-Krol-4-hydroxybenzoic-acid and 1/2 hydrate of 1, 2, and 
10-tris (3-Krol-4-hydroxy benzoyloxy) anthracene 25g (0.14 mols) and benzyl chloride Reaction and 
after treatment are performed like (1) of the synthetic example 1 using 52.3g (0.41 mols), and it is a 4- 
benzyloxy-3-Krol benzoic acid. 20.4g was obtained as a white crystal, mp.21 1-213 degree C. 
1HNMR deltappm(DMSO-d6):5.30 (2H, s, ArCH2 0-), 7.34 (1H, d, J= 8.4Hz, ring 5-H), 7.37-7.49 (5H, 
m, ring hydrogen), 7.88 (1H, dd, J- 1.8Hz and J= 8.4Hz, ring 6-H), 7.93 (1H, d, J= 1.8Hz, ring 2-H), 
11.15 (lH,bs,-COOH) 

IR(KBr lock) nucm-1 :1683(COOH). [0090] (2) 4-benzyloxy-3-Krol benzoic acid obtained above (1) 
Reaction and after treatment are performed like (2) of the synthetic example 1 using 2.0g (7.6 millimol), 
and it is 4-benzyloxy-3-Krol benzoic-acid chloride. 2.1g was obtained as a light brown crystal, mp.78- 
80 degree C. 

IR(KBr lock) nucm-1 :1 75 1(C=0). [0091] (3) 4-benzyloxy-3-Krol benzoic-acid chloride obtained above 

(2) 1.6g (5.7 millimol), 1, 2-dihydroxy-10-anthrone Reaction and after treatment are performed like (3) 
of the synthetic example 1 using 0.4g (1.7 millimol). obtained rough crystal It carries out. l.lg - 



http.V/www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/6/2006 



JP,07-316268,A [DETAILED DESCRIPTION] 



Page 21 of 35 



column separation [-- bulking agent: - WAKOGERU C-200(Wako Pure Chem Industrial trade name); 
eluate: - n-hexane / methylene chloride =4/1 ->3/l ->1/1(V/V)] 1, 2, 10-tris (4-benzyloxy-3- 
KURORU benzoyloxy) anthracene 0.65g was obtained as a fine yellow crystal, mp.106-109 degree C. 
1HNMR deltappm(CDC13):5.18 (2H, s, ArCH2 0-), 5.25 (2H, s, ArCH2 0-) and 5.33 (2H, s, ArCH2 O- 
), and 6.91- 8.46 (30H, m, benzene ring hydrogen) and 8.49 (1H, s, anthracene ring 9-H) 
IR(KBr lock) nucm-l:1743 (COO-) 

[0092] (4) 1, 2, 10-tris (4-benzyloxy-3-KURORU benzoyloxy) anthracene which were obtained above 
(3) Catalytic reduction and after treatment are performed like (4) of the synthetic example 1 using 
280mg (0.4 millimol), and they are 1, 2, and 10-tris (3-Krol-4-hydroxy benzoyloxy) anthracene. 0.2g 
was obtained as a white crystal, mp.238 **. 

1HNMR 8.52 (1H, s, anthracene ring 9-H) deltappm(acetone - d6):6.98-8.41 (15H, m, ring hydrogen), 
10.41 (3H,bs, -OH) 

IR(KBr lock) nucm-l:3382(OH), 1747(COO-). [0093] Synthetic example 11 Synthetic (l)3-hydroxy-4- 
methyl benzoic acid of 1, 2, and 10-tris (3-hydroxy-4-methyl benzoyloxy) anthracene 20.3g (0.13 mols) 
and benzyl chloride 50. 8g (0.40 mols) It used, reaction and after treatment were performed like (1) of 
the synthetic example 1, obtained rough ** was ******ed from ethanol, and 15.0g of 3-benzyloxy-4- 
methyl benzoic acids was obtained as a white crystal, mp. 159-161 degree C. 

1HNMR deltappm(DMSO-d6):2.26 (3H, s, CH3), 5.18 (2H, s, ArCH2 0-), 7.27-7.43 (6H, m, benzene 
ring, and ring 5-H), 7.47 (1H, s, ring 2-H), 7.51 (1H, d, J= 7.7Hz, ring 6-H), 12.81 (1H, bs, COOH) 
IR(KBr lock) nucm-l:1690(COOH). [0094] (2) 3-benzyloxy-4-methyl benzoic acid obtained above (1) 
Reaction and after treatment are performed like (2) of the synthetic example 1 using 3.0g (12.4 
millimol), and it is 3-benzyloxy-4-methyl benzoic-acid chloride. 3.12g was obtained as a fine yellow 
crystal, mp.49-51 degree C. 
IR(KBr lock) nucm-l:1741 (C=0) 

[0095] (3) 3-benzyloxy-4-methyl benzoic-acid chloride obtained above (2) 2.85g (10.9 millimol), 1, 2- 
dihydroxy-10-anthrone Reaction and after treatment are performed like (3) of the synthetic example 1 
using 0.75g (3.3 millimol). the obtained rough crystal — column separation [— bulking 
agent: WAKOGERU C-200; - eluate: - methylene chloride] « carrying out -1,2, and 10-tris (3- 
benzyloxy-4-methyl benzoyloxy) anthracene 160mg was obtained as a yellow crystal, mp.132-135 
degree C. 

1HNMR deltappm(CDC13):2.17 (3H, s, CH3), 2.27 (3H, s, CH3), 2.31 (3H, s, CH3), 5.03 (2H, s, 
ArCH2 0-), 5.15 (2H, s, ArCH2 0-), 5.24 (2H, s, ArCH2 0-), and 7.15- 8.07 (30H, m, ring hydrogen) 
and 8.45 (1H, s, anthracene ring 9-H) 
IR(KBr lock) nucm-l:1737 (COO-) 

[0096] (4) 1, 2, 10-tris (3-benzyloxy-4-methyl benzoyloxy) anthracene which were obtained above (3) It 
returns like (4) of the synthetic example 1 using 150mg (0.17 millimol), after treatment is performed, 
and they are 1, 2, and 10-tris (3-hydroxy-4-methyl benzoyloxy) anthracene. 80mg was obtained as a 
white crystal, mp.251 degree C (decomposition). 

1HNMR 8.56 (1H, s, anthracene ring 9-H) deltappm(Acetone-d6):2.22 (3H, s, CH3), 2.25 (3H, s, CH3), 
2.27 (3H, s, CH3), 6.95-8.26 (15H, m, ring hydrogen), 10.1 1 (3H, bs, OHx3) 
IR(KBr lock) nucm-l:3409(OH), 1716(COO-). [0097] Synthetic example 12 Synthetic (1) methyl 
methacrylate of Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic acid 2, 3-dihydroxy 
propyl) 50. lg (0.5 mols) and glycidyl methacrylate It is toluene about 28.4g (0.2 mols). It dissolves in 
240ml and is this. 2 and 2'-azobis (2-methyl methyl propionate) 0.8g was added, and the churning 
reaction was carried out at 80 degrees C under the nitrogen air current for 7 hours. It is a methanol about 
reaction mixture. Pour in into 200ml and it is made to precipitate, and it separates, reduced pressure 
drying of the precipitated crystal is carried out, and it is Pori (a methyl methacrylate/glycidyl 
methacrylate). 77 g was obtained as ** in the end of white color powder. The percentage of a methyl- 
methacrylate unit and a glycidyl methacrylate unit of the obtained copolymer was about 5:2 from 
1HNMR measurement. Moreover, the weight average molecular weight (Mw) of the GPC measurement 
which made polystyrene the criterion to a copolymer is abbreviation. 35800 and number average 
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molecular weight (Mn) are abbreviation. It was 19200. 

[0098] (2) It is a tetrahydrofuran about Pori (methyl-methacrylate/glycidyl methacrylate) 5g obtained 
above (1). It dissolves in 50ml at 40 degrees C, and is 1-N sulfuric acid to this. 10ml was added and the 
churning reaction was carried out at 40 degrees C for 1 hour. Water after cooling reaction mixture at 10 
degrees C It pours in into 500ml, and it separates and rinses, reduced pressure drying of the precipitated 
crystal is carried out, and it is Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic acid 2, 
3-dihydroxy propyl). 2.5 g was obtained as ** in the end of white color powder. The methyl- 
methacrylate unit, glycidyl methacrylate unit, and methacrylic acid of a copolymer which were obtained 
The percentage of 2 and 3-dihydroxy propyl unit was about 5:1:1 from 1HNMR measurement. 
Moreover, GPC measurement (polystyrene criterion) to weight average molecular weight is 
abbreviation. 36300 and number average molecular weight are abbreviation. It was 20200. 
[0099] synthetic example 13 Synthetic sorbitol polyglycidyl ether of sorbitol polyglycidyl ether / 
ethylenediamine resin 9.1g and ethylenediamine 0.2g - 1,4-dioxane it is made to dissolve in 15ml - the 
churning reaction was carried out at 100 degree C for 3 hours. It is water after cooling and about 
reaction mixture. Vacuum concentration is carried out after 2 times washing by 150ml, and they are 
sorbitol polyglycidyl ether / ethylenediamine resin. 2.3g was obtained as colorless viscosity oily matter. 
[0100] Synthetic example 14 Synthetic sorbitol polyglycidyl ether of sorbitol polyglycidyl ether / 
glutaric-acid resin 9.1g and glutaric acid 0.8g and benzyl triethyl ammoniumchloride 30mg was made to 
suspend and the churning reaction was carried out at 80 degrees C for 4 hours. It is a methylene chloride 
after cooling and to reaction mixture. Impregnation dilution of the 60ml is carried out, and it is water. 
After washing 3 times by 30ml, vacuum concentration is carried out, and they are sorbitol polyglycidyl 
ether / glutaric-acid resin. 9.4g was obtained as fine yellow viscosity oily matter. 
[0101] synthetic example 15 Synthetic methyl methacrylate of Pori (a methyl methacrylate / glycidyl 
methacrylate / methacrylic-acid tert-butyl) 40.0g (0.4 mols) and glycidyl methacrylate 2SAg (0.2 mols) 
and methacrylic acid tert-butyl Reaction and after treatment are performed like (1) of the synthetic 
example 12 using 14.2g (0.1 mols). It separates, reduced pressure drying of the precipitated crystal is 
carried out, and it is Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic-acid tert-butyl). 
78.5 g was obtained as ** in the end of white color powder. The methyl-methacrylate unit, glycidyl 
methacrylate unit, and methacrylic acid of a copolymer which were obtained It was about 4:2:1 from 
percentage 1HNMR measurement of a tert-butyl unit. Moreover, the weight average molecular weight 
of the GPC measurement which made polystyrene the criterion to a copolymer is abbreviation. 35000 
and number average molecular weight are abbreviation. It was 19000. 

[0102] synthetic example 16 Synthetic methyl methacrylate of Pori (a methyl methacrylate / glycidyl 
methacrylate / methacrylic-acid 2-hydroxyethyl) 35.0g (0.35 mols) and glycidyl methacrylate 28.4g (0.2 
mols) and methacrylic acid 2-hydroxyethyl Reaction and after treatment are performed like (1) of the 
synthetic example 12 using 13.0g (0.1 mols). It separates, reduced pressure drying of the precipitated 
crystal is carried out, and it is Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic-acid 2- 
hydroxyethyl). 70.3 g was obtained as ** in the end of white color powder. The GPC measurement to 
which the obtained copolymer made polystyrene the criterion to weight average molecular weight is 
abbreviation. 35000 and number average molecular weight were about 19200. 
[0103] synthetic example 17 Synthetic methyl methacrylate of Pori (a methyl methacrylate / glycidyl 
methacrylate / n-butyl methacrylate) 20.0g (0.2 mols) and glycidyl methacrylate 14.2g (0.1 mols) and 
methacrylic acid n-butyl Reaction and after treatment are performed like (1) of the synthetic example 12 
using 7.1g (0.05 mols), it separates, reduced pressure drying of the precipitated crystal is carried out, and 
it is Pori (a methyl methacrylate / glycidyl methacrylate / methacrylic-acid n-butyl). 3 1 .7 g was obtained 
as ** in the end of white color powder. The methyl-methacrylate unit, glycidyl methacrylate unit, and 
methacrylic acid of a copolymer which were obtained The percentage of n-butyl unit was about 4:2:1 
from 1HNMR measurement. Moreover, GPC measurement (polystyrene criterion) to weight average 
molecular weight is abbreviation. 35000 and number average molecular weight are abbreviation It was 
19200. 

[0104] Synthetic example 18 Synthetic (l)9-anthracene methanol of Pori (a methyl methacrylate / 
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glycidyl methacrylate / methacrylic-acid 9-anthracene methyl) It is triethylamine about 50g (0.24 mols). 
50.6g (0.5 mols) and benzene It is made to suspend in 750ml and is methacrylic-acid chloride below 10 
degrees C to this. The 52.3g (0.5 mols) benzene (50ml) solution was dropped, and the churning reaction 
was carried out at 20 degrees C for 1 hour. It is ethyl acetate after overnight neglect and about reaction 
mixture at a room temperature. 150ml and water It pours in into 800ml and is 1.4% sodium-carbonate 
water solution about an organic layer. They are 1 time and water at 700ml. Vacuum concentration was 
carried out after washing 4 times by 1000ml. It crystalizes from a cyclohexane, and it separates, reduced 
pressure drying of the residue oily matter is carried out, and it is a methacrylic acid. 9-anthracene methyl 
74.0g was obtained as a yellow crystal, mp.83-84 degree C. 

1HNMR deltappm(CDC13):1.90 (3H, s, CH3), 5.48 (1H, s, and C=CH2), 6.04 (1H, s, C=CH2) and 6.19 
(2H, s, ArCH2 O-), and 7.43- 8.39 (8H, m, anthracene ring hydrogen) and 8.46 (1H, s, anthracene ring 
10-H) 

IR(KBr lock) nucm-l:1722 (COO-) 

[0105] (2) Methyl methacrylate 20.0g (0.20 mols) and glycidyl methacrylate Methacrylic acid obtained 
by 14.2g (0.10 mols) and the above (1) 9-anthracene methyl Reaction and after treatment are performed 
like (1) of the synthetic example 12 using 8.3g (0.03 mols), it separates, reduced pressure drying of the 
precipitated crystal is carried out, and it is Pori (a methyl methacrylate / glycidyl methacrylate / 
methacrylic-acid 9-anthracene methyl). 30.8 g was obtained as ** in the end of fine yellow color 
powder. The methyl-methacrylate unit, glycidyl methacrylate unit, and methacrylic acid of a copolymer 
which were obtained The percentage of 9-anthracene methyl unit was about 20:10:3 from 1HNMR 
measurement. Moreover, GPC measurement (polystyrene criterion) to weight average molecular weight 
is abbreviation. 37500 and number average molecular weight are abbreviation. It was 19000. 
[0106] Synthetic example 19 Synthetic methyl aery late of Pori (a methyl acrylate/glycidyl methacrylate) 
21. 5g (0.25 mols) and glycidyl methacrylate Reaction and after treatment are performed like (1) of the 
synthetic example 12 using 14.2g (0.10 mols), it separates, reduced pressure drying of the precipitated 
crystal is carried out, and it is Pori (a methyl acrylate/glycidyl methacrylate). 21.0 g was obtained as 
colorless viscosity oily matter. The obtained percentage of the methyl-acrylate unit of a copolymer and a 
glycidyl methacrylate unit was about 5:2. Moreover, GPC measurement (polystyrene criterion) to weight 
average molecular weight is abbreviation. 35000 and number average molecular weight are 
abbreviation. It was 18000. 

[0107] The far-ultraviolet optical absorption ingredient which consists of the presentation of the 
example 1 following was prepared. 

Pori () [ a methyl methacrylate / glycidyl methacrylate / ] [ methacrylic-acid ] 2 and 3-dihydroxy propyl 
(resin of the synthetic example 12) 4.0g 2, 6, 9-tris (4-hydroxy benzoyloxy) anthracene (Compound of 
the synthetic example 1) l.Og Tetrahydrofurfuryl alcohol 45.0g Propylene-glycol-monomethyl-ether 
acetate revolution spreading of the constituent of the 50.0g above is carried out on a substrate (quartz 
wafer) - for 200 degree C and 90 seconds, with the hot plate and the far-ultraviolet optical absorption 
ingredient film of lOOnm thickness was obtained. Subsequently, UV measurement of this ingredient film 
was performed. This UV spectrum is shown in drawing 1 . The result of drawing 1 R> 1 shows that this 
ingredient film has absorption near 250nm. Moreover, it was checked that this ingredient film was not 
eluted in an acetone at all, but was carrying out crosslinking reaction to it. 
[0108] The far-ultraviolet optical absorption ingredient which consists of the presentation of the 
example 2 following was adjusted. 

Pori 0 [ a methyl methacrylate / glycidyl methacrylate / ] [ methacrylic-acid ] 2 and 3-dihydroxy propyl 
(resin of the synthetic example 12) 4.0g 1, 2, 10-tris (4-hydroxybenzene sulfonyloxy) anthracene 
(Compound of the synthetic example 6) l.Og Tetrahydrofurfuryl alcohol 45. Og Propylene-glycol- 
monomethyl-ether acetate Revolution spreading of the constituent of the 50.0g above was carried out on 
the substrate (quartz wafer), and for 180 degrees C and 90 seconds, with the hot plate and the far- 
ultraviolet optical absorption ingredient film of the thickness of 100 nm was obtained. Subsequently, 
UV measurement of this ingredient film was performed. This UV spectrum is shown in drawing 2 . The 
result of drawing 2 R> 2 shows that this ingredient film has absorption near 250nm. Moreover, it was 
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checked that this ingredient film was not eluted in an acetone at all, but was carrying out crosslinking 
reaction to it. 

[0109] The chemistry magnification mold POJIREJISUTO ingredient which consists of the presentation 
of the example 3 following was prepared. 

Pori [p-(l-ethoxy ethoxy) styrene / p-hydroxystyrene] 2.50g 2-cyclohexyl carbonyl-2-(p-tosyl) propane 
0.1 3g Propylene-glycol-monomethyl-ether acetate Pattern formation in the high reflective substrate 
which has a level difference using the resist ingredient which changes from the above-mentioned 
presentation to the above-mentioned example 1 as a chemistry magnification mold POJIREJISUTO 
ingredient using the constituent of a publication as a 7.37g far-ultraviolet optical absorption ingredient 
was performed. A result is explained using drawing 3 . 

[01 10] revolution spreading of the far-ultraviolet optical absorption ingredient 2 which consists of the 
presentation indicated by the example 1 on the aluminum level difference substrate 1 of the high 
reflection factor which obtained by performing photolithography, etching, and aluminum sputtering to a 
silicon substrate is carried out — for 200 degree C and 90 seconds, with the hot plate and the far- 
ultraviolet optical absorption ingredient film of 100 nm was obtained ( drawing 3 a). Subsequently, 
revolution spreading of the chemistry magnification mold POJIREJISUTO ingredient 3 which consists 
of the above-mentioned presentation on this absorption ingredient film is carried out, and prebake is 
carried out with a hot plate for 90 degrees C and 90 seconds. The resist ingredient film of 1.0- 
micrometer thickness was obtained ( drawing 3 b). Next, the excimer laser light 4 of KrF of 248.4 nm 
was selectively exposed through the mask 5 ( drawing 3 c). and - For 100 degrees C and 90 seconds, by 
developing negatives for 60 seconds with an alkali developer (2.38% tetramethylammonium hydroxide 
water solution) after postbake with a hot plate, dissolution clearance only of the exposure section of the 
resist ingredient 3 was carried out, and positive type pattern 3a was obtained ( drawing 3 d). the obtained 
positive type pattern - 0.25-micrometer line - and - The tooth space was resolved and the pattern 
configuration was also fitness (rectangle). Moreover, the light exposure at this time was about 30 
mJ/cm2. Then, the far-ultraviolet optical absorption ingredient film 2 and the aluminum substrate 1 
which are applied to this invention by using pattern 3a as a mask were etched one by one by oxygen gas 
and chlorine-based gas ( drawing 3 e). Dimension fluctuation with resist pattern 3a did not arise at all, 
but formed etching pattern la was a good pattern. 

[01 1 1] The far-ultraviolet optical absorption ingredient which consists of each presentation of an 
example 4 - the 25 following tables 1-7 was prepared. 
[0112] 
[A table 1] 
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[01 19] Using each far-ultraviolet optical absorption ingredient which changes from the presentation of a 
publication to the above-mentioned tables 1-7, the absorption ingredient film was formed like the 
example 3, respectively, and pattern formation was carried out to the example 3 like the example 3 using 
the chemistry magnification mold POJIREJISUTO ingredient of a publication, respectively on this film. 
The result is shown in the following table 8 and a table 9. 
[0120] 
[A table 8] 
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[0121] 
[A table 9] 
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[0122] In addition, no ingredient film of examples 4-25 was eluted at all in the acetone, but it was 
admitted that crosslinking reaction advanced. 

[0123] Pattern formation was performed like the example 3 on the aluminum substrate which has a level 
difference in an example 3 using the chemistry magnification mold POJIREJISUTO ingredient which 
consists of the presentation of a publication, without using the far-ultraviolet optical absorption 
ingredient concerning example of comparison 1 this invention. Consequently, it was the defect pattern 
which is shown in drawing 4 a and with which pattern 3b was influenced by the echo like. Then, 
although substrate substrate etching was tried, it was the defect pattern from which big dimension 
fluctuation produced etching pattern lb compared with the original resist pattern width of face according 
to the defect of a resist pattern ( drawing 4 b). 

[0124] The ingredient containing the far-ultraviolet optical absorption agent which consists of each 

presentation of the example 2 of a comparison - the 5 following table 10 was prepared. 

[0125] 

[A table 10] 
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[0126] Using the ingredient which changes from the presentation of a publication to the above- 
mentioned table 10, the ingredient film was formed instead of the far-ultraviolet optical absorption 
ingredient concerning this invention like the example 3, respectively, and pattern formation was 
performed to it like the example 3 using the chemistry magnification mold POJIREJISUTO ingredient 
which consists of the presentation of a publication on this film at an example 3, respectively. 
Consequently, since all were mixed with a resist ingredient in the interface section, the pattern 
configuration was very poor to the appearance shown by drawing 5 . 

[0127] There is no effectiveness in a resinous principle or this only by adding a far-ultraviolet optical 

absorption agent, and it was checked that the far-ultraviolet optical absorption agent concerning this 

invention in which crosslinking reaction is possible is an indispensable component. 

[0128] The film ingredient which consists of the example of comparison 6 following presentation was 

prepared. 

Pori 0 [ a methyl methacrylate / glycidyl methacrylate / ] [ methacrylic-acid ] 2, 3-dihydroxy propyl 
[Resin of the synthetic example 12] 4.0g 1, 8, 9-tris (4-hydroxy benzoyloxy) anthracene l.Og 
Tetrahydrofurfuryl alcohol 45. Og Propylene-glycol-monomethyl-ether acetate Revolution spreading of 
the constituent of the 50.0g above is carried out on a substrate (quartz wafer), and it carries out **-KU 
with a hot plate for 200 degrees C and 90 seconds. The ingredient film of the thickness of 100 nm was 
obtained. Subsequently, when this ingredient film was made immersed in an acetone, it was eluted 
easily. Thus, when 1, 8, and 9-tris (4-hydroxy benzoyloxy) anthracene was used, crosslinking reaction 
did not progress but it turned out that the far-ultraviolet-rays absorption ingredient film (antireflection 
film) using crosslinking reaction cannot use it. 
[0129] 

[Effect of the Invention] The far-ultraviolet optical absorption ingredient concerning this invention so 
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that clearly from having stated above Far-ultraviolet light (below 300 nm) and KrF excimer laser light 
(248.4 nm), As an under coat ingredient of resist ingredients for exposure, such as ArF excimer laser 
light (193 nm) Aluminum, aluminum silicon, aluminum silicon copper, When it uses for high reflective 
substrates and level difference substrates, such as polish recon, copper, or silver, the good pattern 
configuration of a quarter micron is acquired without generating notching and halation which pose 
problems, such as an open circuit, with substrates, such as this, maintaining high definition ability and 
high sensitivity. Therefore, this invention has the overly big value for formation of a detailed pattern in 
semiconductor industry etc. 
[0130] 



[Translation done.] 
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9- hjx (4-t KP+y^y-tf yxjits-ji**^ 7 
yh7-ty 1.5, 9- hjx (3-t Kp^y^y-tfyx;i/ 

ts-)l**i/) 7yb : 7±y, 1,5,9-HJX (3,4-y*t 

Kp*y^y-tfyx;b*^;b**y) 7yh7-ty 1, 
5. 9- h u x (4-t Hp+y-3-^ h +y^y-tf yx;i/* 
-;i/**y) 7yh7-ty, i,5.9-hux (3-^p/i/- 
4-t Kp+y^y-tfyx;i/4->^;i/^-+y) 7yh7-c 
y, 1.5,9-HJx (3-k Fp+y-4-^^;i/^y4fyx 

30 - ;l/^-+y) 7 y h y, 1 , 4. 9- h V X (4-CK 

p+y^y-ifyx^-^+y) ?yh7ty 1,5- 
irx (4-t Kp+^y-ifyx^^^+y) 7yv 
y-ty, 1,5-ktx (3-k Kp*y^y-tfyx;i/^^;i/^- 
+y) 7yh7-try 1,5-trx (3.4-y*k Hp^y^y 
•b*yx;i/*^;b^+y) 7yh5-ty, 1,5-trx (4-t: 
KP+y-3-y h+y^y-b*yx;i/^^;i/**y) 7y 
h^-fey, 1.5-ex (3-kKP+y-4-^7"-;i/^y-tfy 
x;l/*^;l/^+y) 7yh7-fey 1.5-fx (3-^p;i/ 
-4-k Kp+y^y-ifyx;b^^;i/^-*y) 7y h^-fe 

40 y, 2,6-ex (4-kKp*y^y-tfyx;i/^;i/*+ 
y) 7yh7-ty, 2,6-tx (3-n Kp+y^y-tfyx 
;i/^-;i/**y) 7yh7ty, 2.6-trx (3.4-ytK 
p*y^y-ffyx;u*-;i/^-^y) 7yh7-ty, 2.6- 
trx (4-t Kp+y-3-^ h+-y^yt*yx;wt^;i/t 
+y) 7yh7ty, 2,6-ex (3-tKn+-y-4-^f 
^y-tfyx^-^+y) 7yh7ty, 2.6-ex 
aji-4-z Kp+y-^y-tf yx;i/*^;i/**y) 
7yh7ty> 2,6-ex (4-t Kn+My-t*yx;I/* 
->\,**y) -9-xh+y/yh7ty, 2.6-tfx (4- 

50 tKn+y^y^M+y) -9- (4-tKn+-y<y 



13 



MM jyh^-ty, (4-tKn*Myy 
-OM'+S') -9- (4-fc: Fu*i/'*>i£y7>A'*—M 
yyh^-ty. 1,2-fcTT. (4^k Fn+My^** 

1,4-tTX (4-fc Ko*^^-lf^X;l/*-;l/^-+i/) 7 

yh7*ymtfimifznztfctimi<:m%.2ft5't><D-v 
[0029] *fm<D&mn>miisittni*±m<D*mi* 

CH2-CH-CH2-O- ( CH-CHj-O) „-CH 2 -CH-CH2 

V I, v 



(8) 7-3 1 6 2 6 8 

14 



[0030] *%wicn-cm"in5#?wc>?vi/i/ 
s [3] 

[00 3 1] 
lit 51 

I 3 ) 



[0032] (5£*, r 7 itym^xizti-jimttg. 

/°\ 

CH2-CH-CH2 



*5S C4] 
[00 3 3] 
Hfc6] 



OH OH 
I III 
O-CHJ-CH-CH-CH-CH-CH2-O 

0 o 

1 I 

CH2-CH-CH2 CH2-CH-CH2 

V V 



A 

CH2-CH-CH2 



C 4 ) 



[0 0 3 4] T*^£ft£7/l/tf h->l#V ?Visi?)l3L ★ [0 0 3 5] 
-7Vk i?ScWiT!2-flS5£ (5) ★ lit 71 

A 

CH 2 -CH-CH 2 



OH 



OH 

I I I ! 

O-CH2-CH-CH-CH-CH-CH2-O 

o o 



CH2-CH-CH2 



C5) 



CH2-CH-CH2 

v 



CH2-CH-CH2OH 

Z-<CH 2 ) p -Z- 



[0 0 3 6] Z«-NH-X«-C00-*S # (6) 

foU pttl-l O^ggMtvfo ) TvT?nSV;l/ [0 0 3 7] 

tf h - ij ^ u S/S^;l/x— r ;M»«. X«TIB-»S^ [ft 8 ] 

R8 R10 R10 
I I I 
-(C-CH 2 )k -(C CH 2 )r -(C-CH 2 )« ~ 



R» 



c=o 

I 

0-CH2CH-CH2 

V 



C6 ) 



C-0 



OR"- 



[0 0 3 8] BM\ R*&tf R 1 " {±*^l$jiLT7j<m 

r' 2 (r 12 a««ai~6©7;i/*;m**b-r. ) * 

(ffiu R 12 ©7;l^/l/«£«g&3 0 ) , 



fcU k&tfrttlfiLkOSEft OiU r/k + r=0. 
1-0.9 T*&5 0 ) £«fc>U mtiOXH: U;{±<£>gifc 
(ffiU m/k + r+m=0~0.5£Sfc>1- 0 ) *%t> 



7#-?y?-)im. 9-7>h7-fe>'^^;U8, 2,3- 50 )££n-5fe<DT*«:&l,\, 



(9) 
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[0039] ±B©a?«t*fcyu5'5>>m**-r*fl:£ 



<SC 4 > 



WBBT 7-3 1 62 68 
16 

JfcEJ&T « c b E <fc D 8SE» 5ft*. 

[00 4 0] 

K43 



OH 

I I 

-CH-CH-CH 2 -0 



A 

CH2-CK-CH2 



H-Z-<CH 2 )p-2-H 



CH 2 -CH-CH a 



OH 



A 

ch 2 -ch-ch 2 



-CH-CH-CH 2 -0 



[004 1] (6] -essnswBttmtf 



<5t 5 > 



R8 



RIO 



kC-CH 2 + jC=CH2 



COR12 
S 



I 

COCH2-CH-CH2 



CH2-CH-CH2-OH 

I 

Z-(CH 2 ) P -Z- 



« [00 4 2] 
K5] 



I 

I 

CORl* 

II 
O 



RIO 

I 

<C-CH2)j 

COCH2-CH-CH2 

i v 



R9 RIO RIO 

I I I 

-{C-CH2)k - (C-CH2)r (C-CH 2 )» 



H© 
H 2 0 

COR12 COCH2-CH-CH2 COCH2-CH-CH2 



O O ° o OH OH 



( j=r+m) 



[0043] ±K-ifis [6] x^n^m<o^mk 

(09*. If* l-;l/xy, 1.4-^^-9-y. f h7tFD7 



Tytrx^yy^axhU;^ Z,2-7V\*7s (2,4-i? 

u\z*vm*?-)\,) , 2.2'-7ytr^ (2-y.^;uy^n 
xh»j;u) % ji^fk^yy-r-'k mmitvW'O^m) 

<£>#£T> 50~150X)T* 1 ~20B$R8££;*-fr3 CttCj: 

sc£E«fcD*4r£>&fi£{* (WIS) flwens. me 



(10) 

17 

* x*y-;k *v:?n/V-/KP) K 

(0!l*.»f> got KtlL p-h;uxyx;l/*m yi>7 
<9#&T, 20~150 < CT*l~20^rP^M^fijS^-& 

6o 10 

[0044] #?i0;^T^e>n£#Wcyy^>* 

2 * y * * y ;I/*^U ->->*;l//* 9 * U 

;Hfc i^kFn^nW , #y (***y^ 

2 * 'J Mk n-ff-fr/* 99 V Mk9V isV 
M , si?U (***y;HI tert-:/^;b/***y;H6 
^UfsJ/W , 4?»J C***y;l/&*^;l>/***y;l/ 20 
m?Vi'i?t\>/*99VMk ten-r^Jl) , #y 
£ * y £ * y ;nt? y i/*J)\//* * * y 

;l# 2-tKP+->xf;W x (***y>l/»j/* 
w\*>sj\//* 99 V M&VV 9 s*Jfr/* 99 V )Vtk 
2,3-i?ZYu*i/-fu&l,) % #y (7*y;l/»*f7l/ 
/^^*y;l/»^y^;l/) , #y (7*y;i/»*?-;l/ 

/^^^y;i/»^y->^;w , *y o<**y/HM?- 

lW* 99V JlWtifV *s*Jfr/* 99V )\>W./ fr#)\>- 

y>/^£*y;i/g?7*>y^;i/) , #y (***y;i/ 30 

f-A//* 9 9V iWkVV fi/)]//* 99 V Mt 9- 

ryv^^y^M , #y (7*y;i/*xf-;i//** 
9VM*9V*s*JM , #y (***y;HM7^l>/* 
* * y ;l/»^y 5/S?jI//* £ * y slflft n-^;l/) , # 
y (^^^y;l/g? 2-tKa^->xf;!//^^^y;Vi 

yy i/i?)V) , #y (y * 9 v ivrntf-fr/Ttv ;m 

yys>s»W , #y (trx;l/7;l/n-;l//^^^y;m 

yy s/sw/*** y Mk**M wmtfbtisifiz 
any (***y/i/i^7Vi//***y;i/ityys^ 40 

Jl>/***y;Wi 9-72/ h 7 -ty fi250ni{* 
ifiO)t*]t«W «fc < SftiR*S©T?i$lC#* U\> 
[0 0 4 5] *«WOiBJII^»iRtmK«Tffllr^n 

3-;l/>^;l/x-x;k ifbV^'J 3 
;l/x-x;l/7-fex-h, xf l/y^'Jn-;Vt7xf;l/ 
x-f;l/7-bf-h, yntruy^yn-^/^^-;!/ 
x-f/l/7-tf-h, yatruy^ya-^yx^ 50 



If BB¥ 7-3 1 6 2 68 
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x-r;l/7-bx- K HS^fvk «J*x*7k tf/Hf 
y&^k fc^l/fcTygx^/k Hh+^nWv 
»*f-;k 3-^h*->ynWy|S|xf;K 2-^79/ 
y, N-^l/fcfDy Ky x S'^n^/y, fh7t 
KP7;b7iJ;l/7;l/3-;K fh7kKP77V, 1.4- 

ji^)V9 h yts*W6ti*o 

[0 0 4 6] *fSWOjS*^3tK«R«8«fflO^T/^- 

T7;b5x>7A, #ys/Uay, 7^5x7A->U3 
>^<7)KSMS«©±tJg** < !5O~50OnmgSi:*§« 
icm^L, cn^^--7"yct'Ti50~230 < C, 5—30^ 
Wis %L< V Y 7°b- h±T150~230 ? C, 1 ~ 2 » 

X(i**'S©HntolBg) ^i?^ 0.5~2/im@ai: 
U cn**- yy*7?70~130'C, 10—3 
O^ffl, gL<tt*y hy^-h±T-70~130r, 1-2 
#W?l^-9*&o 9i^T*Em<Drt9-y&l$,*?Z 
&<D-?X9?£±M<D\sisXYm±.\Z.fr~gLs 300nmJWT 
1 -lOOmJ/cm 2 gfit 4S =t 3 KJg 
MLTc'&s hyU-h±T'70~150U 1~25J-H 

[0 0 4 7] HfC0.1~5%7 L h5^^;U7>^-x>7A 
thWK (TMAH) *»J8^FO^««*ffll\ 0.5- 
3^HI8fi, r^-vm /<K>M*» X7*WS^f 

[0 0 4 8] *«WOJSH(8n3t!aiR*Jfik:»»S, 
ff«:yys/y;I/S*wr*ffc^«i:*^Wlc«*5E«»J 

LT«#ttO. l~ l ttgft J; L< fiO. 15-0. 7 

y s/ s?>wt*frr s t 

y *s*JM&tnt zitsmtt 2 aw±«iffl ufc^«e 

O^W-M) fcWLTl~50SM, »$L<(i:10~25a 
[0 0 4 9] *«W<0ia*^3t»iBC»fi«T!feD»l 
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&^t>\ iimoi~2o%o®5H^e>^s?^n5 0 x> ® 

[oo5o] *m$<ommftmminit, 

miz±tczmf$.i$.tt£tz>t)\ &®us cremate 
Mtcmmftftzww.t%&mwmwM mm 9-7 

yh7-b>^^7-;K 9- (2-^h*->xF*'» 
;V7yh7ty, 9- (2-xh^->xF*^) t^iwy 
h?ty. mm. 9-7yh?ty *^;k -fuv*ym 
9-7 y hv-ty^fvk vd^i^ (9-7yh?-ty 
. f-u? Z)imi; (9-7yh5-by^f-;i/) , 

1, 2. 10- h U 7-fe h*->7y h X 1, 5, 9- h V 7-fe 
V*is7yh7-ty, 2,6,9-h"J7-feh*^7>'h^-fe 

y, ].5,9-hV^y^M}^^i/7yh^-ty. 1.2,10* 

<SC6) 



(11) ^¥7-3 1 6 2 68 

20 

*- hv^yv-fjix^^yh^-ty. 2, 6.9- by ^y 
*/<{ fr***s7y h^-tymtfmfznzo ] . m^n 

yjk*%7vms-*yjk<DRm%mmibmft>ft 

£>o ] #©*^P>3iaiffliX±*^DLTt-[p]{cgU 
[00 5 1] 

[ft ffl] *^^tC^5ii^7t5iU5J^^^#ftSS 

±£ieiiMJU mz.ifiso'wjLtizbnmtzt, Tie 
10 ^6 tioT^t yy z/is>mzm-?z><t&vst* 

[00 52] ^f^C&S^SiJRD'^U 
(xtf+S'g) ^?^!. c ^5.jg S |j+ { 5 fn t,7-t h y 

[0 0 5 3] 
20 K6] 



CH3 
I 

3-(C-CH 2 )- + 
I 

COCH2-CH-CH2 

II V 



HO 



-O- 



-O- 



OH 




CH 3 

-(C-CH 3 )- 
I 



OH 



HO-CHj 
I 



CH-O — <^3~ X 

CHj 
I 

O 
I 

c=o 
I 

(C-CH 2 )- 
CH 3 



[0054] cc?mm&mcmLT&mzfflmit% 
[0055] *^-e, c(D5.m±m<Dmmc mm 

-^LTU->*XhH£jg$£-efc&s K r Fx+->7b 



OCH 2 

^CHCHjOH 



-o- 



1 




CH7OH 

OCH 
I 

CH 2 
I 

O 
I 

o«c 
I 

~(C-CH 2 )- 
I 

CH 3 

50 i<St4V\ 



M - , 



(12) 
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[0056] miai<Dmti®±miti>i?*hm\ic®m 
[oo5 7]^, *«w»c«sai«aijta(ttLfefb^« 

i: LT, *«WtCff5-jRS [2] Tij^nsgtfTy 
hv-tyS^lfii. 8«StRtf9ffilCHI*C»A«nfc{t 
fldAtf 1, 8, 9- h V X (4- 1 Kp*^y , /-r;i/* 

Httftft 2.257,442*1) . cn6©ft^#W)<l^ttfi# 10 

o***B»?n*. *ttS, cn*E»l»iLlBfcLTtt 

[0 0 5 8] «Tfcft*«, HSS0>JStfJ±ie«RJ*^tfT 

[0 0 5 9] 20 
[Uttffi 

1 2, 6, 9- h U 7, (4-fc Kp+"M>MM+ 

(Dmitry 190g (1.5*;!/) , p-t Kn^->g 
JH#l$ 200g (1.2*;W RUmmtiVVL, 165g (1.2 

« fcSl&tttiiftfcitJMU g&fr 400 

ml£jlS§LT, zklOOQnlSaAU OWL 

ttco ^mzmrnu mmimiti-bvyi* 6og 

(1.5*;W s 7j< 1000ml&tfx£/-;b SOOnl^^S 30 
SKtSataU 4BtH*#UT»*;f-e-fco *V^WI 
Sf 200ml£?iAU pH 1 4: LT«f taft*««U TKgfe 
%.^T*x.$/-)im&'&tfiE&.® L-T, A-^yi?)V** 
i/&!gmM 195g^efe^ B B H 4:LTfffc„ up. 191.2 
-192. 6IC0 

' HNMR J ppnCCDCh -DMSO-de ) : 5. 10(2H, s, ArCIL), 6. 9 
2(2H, d, J=8Hz, Ar 3-H, 5-H), 7. 13—7. 51 (5H, n. 7?#^7k 
lt),7.86(2H,d.J=8Hz,Ar 2-H,6-H),8.65(lH, bs.OH). 
IR(KBr^) v cm"' : 1675(C00H). 

[0 0 6 0] (2)±IB(l)T'f#fc4-^^>*;l/^^S 40 

mm i6g (josv&d ^twc^vy soniic&mt 

-tt\ CtUcmt?*-A' 20. 6g (1735 U*;W £SA 
U H£N,N-^W;Wvl/A75 K2»*jSanLT45~ 

sorr* 1 Sffi-c-*ttBLfco 

»»J%HSL, SS©4--< 

[0 0 6 1] (3)2,6-i/tKn+->-9-7>hny 5 
g (225 'J^W *^US?y 110ml t hUx^;l/75y 

8. 8 g (Dmsmmicmm u c nt±t2( 2 m#7c4-^ 

y v ? ;l/^-*->$ESK^ p 7 >T F 1 7. 0 g (69 5 'J * 50 



WBB¥ 7-3 1 62 6 8 
22 

^s&&ai&, sjs^*i n%8 6ooii«^^a 

At, Wc^Vy 250ml TfJfiHJLfc. WC^^M 
*lNSi 600ml T* 1 IhK ffifdd&k 500m IT- 3 Sift* 

»»I*S£U mrnma ZQgZn-^Vy/T 
h7HKD77>gI (1/2[V/V]) fr5>*S B B B {t£-e\ 2, 
6,9-h'JX (A-^yi^?Ut^y^y/-C)V^^i/) yy 
Y=7^.y 7.45g^Hfe^ B B 3 i:bT#fc„ mp. 219-22 

l'Co 

'HNMR 5ppm(CDCh) : 5. 15(2H,s,ArCIk),5. 17(2H,s,A 
rCIL ). 5. 20(2H. s. ArCJk). 7. 03-8. 40(34H. m. ^SS?K 

no. 

IRCKBrSD v cm" : 1728CC0O-). 
[0 0 6 2] (4)±fB(3)T*#/c2,6,9-h'JX (4-^> 

s^i/*^"^/-^**^) ryby-ty 6.2g (7. 

3^ U ^e/l^) ^fh7tKn77> 250nllc}gjBS-&fc 
5%/<75>*A-KJR 11.5g*?SiDt#gmES 

^itlSt, gga©ftfe*£H 4.2g^n-^i7-y/xh 

7tKD77ygl (1/5[V/V]) ^P.S^ B 3 B LT2,6,9- 
HJT. (4-tFn*My^M*-» 7yh^-try 
3.0g£$f|fei&P B J:LTf#7c„ mp. 238TC (ftM) . 

' HNMR 5 ppm(DHS0-d 6 ) : 6. 90-7. 04 (6H, m, (Ar 3' -H. 

5' -H) X3). 7. 50-8. 29(12H, m. 7 y b 7-t >SB 1-H. 3-H, 

4-H, 5-H, 7-H, 8-HRD'(Ar 2' -H, 6' -H) x 3), 8. 67(1H, s. 7 

yb^-tym 10-H),10.60(3H,bs,OHX3). 

IR(KBr^) v cm"' : 3392(0H), 1699(C00-). 
[0 0 6 3] Gim2 2,6-VfX (4-k Kn+^y/ 

(l)2,6->*t: Ka*>'-9.10-7yhv+yy 3g (12. 
55 U RtfilTjc^it* U •> A 23 g £7-tr h y 400 

ffl-e-fcttliSL SiS^^Tk 850ml ^fcffiAb, ff(B 
B B B ?:ji^ SaSgLTfflfgifl 3.1g*Bg*ife B B B tLTff 
fco ^V^T'ffl*S B |^^y-tfy^5ff^ B |LT2,6-> ? ^ h 
*->-9,10-7yh7*yy 2.7g«Klife B B B ^L^# 

' HNMR S ppm(DMS0-d6 ) : 3. 97(6H, s, CJt Ox 2) , 7. 43(2H, 
d. J=8Hz, 7 y b ym 3-H, 7-H). 7. 61 (2H. s. 7 > h 
>S 1-H. 5-H), 8. 17(2H. d, J=8Hz, 7> h 54V > 
9 4-H.8-H). 

IR(KBr^) vera"' : 1668(C=0). 

[00 6 4] (2 )±f2( 1 )Tif /c2, 6->V h+'>-9, 10- 
jyb^^yy 2.7g (105U^;l/) *25%7>' : ex7 
7K 92mHC<iS?^ cnKSIB* 10.2g (1565 'Jt 
71/) Rt^lt^- 5 7kft% 130ng*^*nU 70t:T*7^ 

iaiaH¥aB«-e-fc. nssk 40miT* 



(13) 

23 

Sg B B B LT2,6-y^ h+->7^h7-t> 1.3g£fttB&A 

'HNMR <5ppm(CDCL) : 3. 80(6H. s, CJk 0x2), 6. 51-8. 2 
0(8H, m,7y h 5 
IR(KBr^) vcm" : 1613,1577. 
[0 0 6 5] (3)±f3(2)T#rc2,6-^ h+->7V h 
7ty 1.22g (5. 15'J^) ^mit^i-Uy 30mHC 
SS^-fr, HJIfk*** 3.2g (12.85 'J ©igfk 10 
*?U> (10ml) SSfc-KTCTfiBrFLfco jSTFft, fi 

u -&$s&> ft?j< 2oommc 

SALT, SrtfififcWRU <BHLTffl2,6-5?fc 
l'n^>7yF7-ty 0.85g£ft*ifeH£ LTif/io 
' HNMR 6 ppm (DMS0-d 6 ) : 6. 07~8. 1 5 (8H, m, 7 > b <y -fe 

9. 65 (2H. bs, 0HX2). 
[0 0 6 6] (4)±f2(3)T*t#7c2,6-y*k Kd*->7> 
hv-fey 0.82g (3.95 lit*) *ey$7> 15mlK?S 

ASS^n^-f K 2. 12g (8.585 >Jt;W fci&bnLfc 20 

h'Jxf-;l/7 5y 1 g*arc"CWTL;fc. &V>T'9 
0~951CT*8^^SJS^-a:, »9tt, 400ml 

BBMW : C-200 (fnftMlgIil(tt)i£p D p 

*) ! iSKffi : n-^lT-y/igrt;^ 1^=7/1^2/1 -» 
1/1 -+1/2 ] LT2,6-tf7. (4-^>'^;l/^-*^yv^W 
/l/**50 7yh5-fey 0.56g£!tfei&* B B B £LTf# 

fco 

1 HNMR (5 ppm(CDCh ) : 5. 09(2H, s. CJ0, 5. 17(2H, s, C 30 
ID. 6. 82-8. 66(26H, m, 
IRCKBriB) v cm"' : 1732 (C0O-). 
[0 0 6 7] (5)±f3(4)T'tf/c2,6-ex (4-^yy*;l/ 
ttftyMfrttf) Tyhyty 0.56g (0.88 
5 y *■;!/) *fflv^iSeil©(4)i:ra*KLT»lffil 
7ERtf»ftS%fTV\ 2.6-fcTX 
7W-^» 7yh5-fe> 0.36g£$!tfeii£ B B B £LTf# 
fc„ up. 324 °C (#8?) o 

' HNMR J ppm(DMS0-d 6 ) : 6. 63-8. 97(16H, m, 7?S^7|< 
H), 10.48 (2H,bs, 0HX2). 40 
IR(KBr^) v cm" ' : 3405(0H), 1701 (C00-). 
[006 8] 3 1, 5. 9- h V X (4-k Kn*$"< 

yvj)i**y) jyb^-tyco^ 

(l)1.5-S?fc Vu$-i/7yb73r/y\0g (41. 65 lit 

m Rxsmtm-m 45 g (2375 y*;w £P® isomi 

Cftfc 16~20t:T-jitgit 90ml*aALT 

5TCJC?&»U «rHJ a B a *ii^ tHSLT1.5- 
y-fc: Kn^>-9-7>hDy 8.0g*iWBft«Mfl5i:L 
Tftfc, mp. 231~233t„ 50 
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' HNMR S ppm(DMS0-de ) : 4. 20(2H, s, Ok). 6. 87(1H, d, J= 
8Hz. 7 y b 7-t ym 6-H), 7. 09(1H. d, J=8Hz. 7yh7t 
ym 2-H),7.19(lH,d.J=8Hz,7yh7-fey^ 4-H),7.35 
(1H. t, J=8Hz. 7yb7-feyl 7-H), 7. 57(1H, t, J=8Hz, 7 

yb^-tym 3-H),7.69(iH,d,j=8Hz,7yi>7-t:y^ 8 

-H), 10. 23(1H, bs, 5-0JD. 12. 97(1H. s, 1-0H). 
IR(KBr^) v cm" : 3338(0H). 1633(C=0). 
[0 0 6 9] (2)±fB( 1 )T!Wfcl.5-S>fc Ka*S^9- 
7>hny 2.3g (105 U^W %Wi?y 45ml ^ h 
y x^;l/7 5 y 3. 6 g ©g«fc SIB U t tifc^iSffil 1 

o( 2 ) t?# e>ntc4-^y¥?i**is£§mmt d^f 

8 g*4*3oifetaU 90t;T5^«^Sl£*-& 
fee Sfi"C-«fi«GL Ef&Sfcl Nttg 300il^Jca 

au tzittrvyvmrnLrco ^mm&mu m& 
mkvv^yVLX'&mk. ww*s*u mytn? 
hftm mm ■ v^-viv c-200 m&mimtm 
ig n a p€) ; mmm •■ r^y/M^fi/>i/Hi/ 

3 ] lti. 5. 9- h y x tt-^y^^y^y vV;!/* 

7yh^-ty 2.0g*HfelS B B B ^LTtf7Co 
mp. 240— 242lCo 

' HNMR 5 ppm(CDCh ) : 5. 00(2H, s, Cik). 5. 03(2H, s, C 
Ik), 5. 23(2H, s, Ok), 6. 67-8. 54(34H, m, ^SSR*JR). 
IR(KBr^) v cm"' : 1735CC0O-). 
[0 0 7 0] (3)±BS(2)Tl#fcl,5,9-hU7. (4-^> 

^;i/^+>'^>y r -f;i/**>') 7vh5-fey 1 g (1.1 

45'J^7l/) *ffl^T^j«0!llO(4)fcEia»«:bT««l 
»7cRtf&*aS!*?Tt\ fi^n^cffllgBls 0.7g*7h^ 
H Ka75 y/n-^+^^JBS^SSIgJi LTI, 5, 9- h 

(4-t Kn+s/^yZ-f;!/**^) ryh^-tyo. 

5g*®m&%B£k£LTmCo mp. 326t:o 
' HNMR 8 ppm(DMS0-d 6 ) : 6. 55—7. 06 (6H, m, ^y-gym 
(3-H, 5-H) X 3), 7. 32-8. 23(12H, m, 7 V h >fl| 2-H, 
3-H. 4-H. 6-H, 7-H, 8-H Rt>'^y-t*yS(2-H, 6-H) X3). 8. 
65(1H. s, 7y h "y^ym 10-H), 10. 41 (3H, bs. 0HX3). 
IR(KBr^) v cm" : 3408(0H). 1702(C00-). 
[00 7 1] &j£0| 4 1, 2. 10- h >J X (4-k KD+-> 

^yy-T;!/^^) 7yF7tyo^ 

( l ) l, l-'y k F p *iy-io-7 > h a y 2. 26 g i: 

1 <D ( 2 ) 6. tt7c 4--< y ^71/^-+ y SllSK ^n 7 ^ 

F 8g*ffl^T#*0IJl«)(3)i:|B|«lCbTS*5&tf 

&$as*ffv\ ff&n^eiSA 3.5 g *^7A^ w 
%n •• C-200 ; ^n?^ : n-^^-yy/^ft^ 

fUy=4/H2/l (V/V)] LT, 1.2. 10-h'JX (4 

-^y>?7U^+^yy^7i/*+>') 7yh-5-try 1.6 

'HNMR ippm(CDCh) : 5.09(2H,s.Clk).5. 16(2H,s.C 
Ik). 5. 23(2H, s. qfc), 6. 91-8. 44C34H. m, 7y h 5-fey3S 
7km). 

IR(KBr^) vcm" : 1740(C00-). 

[00 7 2] (2)±f2(l)-cWc 1,2, 10-h'JX (4-^ 
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ys^kfr+S"*:/^^*^) jyh^-ty i.54g 
mmMTzRxf wmik'n \.\ w e nfcsefi o. 92 g * 

1.2, 10- h 'J 7. 7> 

h^-by o.5g*»a&Bfti:LT#fe. 

' HNHR <S ppmCDMSO-de ) : 6. 79—7. 08(6H, n, <y-g>m 
(3-H, 5-H) X3), 7. 49~8. 29(12H, n. "<>t?yS(2-H, 6-H) 
x 3 RXS7 yb^-tym 3-H, 4-H, 5-H, 6-H. 7-H, 8-H). 8. 
59(lH,s,7yh5-tyS 9-H), 10.59(3H,bs, 0HX3). 10 
IR(KBril) v cm-1 : 3413C0H), 1706(C00-). 
[00 7 3] £$095 2,6,9-h'JT. 

3-* h+M^y^w+f) 7yh7-by<D&& 

( 1 )4-t h*:f£J&#* 25 g (0. 15* 

£x£/-;l< 150b1IcIMU CtUC 2 N7kgHb:r 
hU 74. 3g (0.15*71/) Stf^fb^yv^ 

56. 5g (0.45*;!/) ^O^T 1 B*H*#»«ES , &fc&* 

5N*wk^-hyf a*js« i50ii*an¥aaiTK:«T 

U »T$Mfc 1 B*IW!Sfl:iI»<£4*fc. 88(1* 
e*UT«ajC* 300ml&aAU SWt*pH 1 20 

-3-^ h**>£J&#» 22. 1 g*»8ftlSSi: LT» 
fa, up. 171— 172.5t 0 

' HNMR S ppm(DMS0-ds ) : 3. 81 (3H, s, CIL 0). 5. 16(2H, 
s, CIL ), 7. 13(1H, d, J=8Hz, Ar 5-H). 7. 33~7. 44(5H, m, 5? 
mmym), 7. 47(1H, d, J=2Hz, Ar 2-H), 7. 54(1H. dd, J=2Hz 

Rt>*8Hz,Ar 6-H). 
IR(KBriJ) v cm-. : 1676(C00H). 

[0 0 7 4] (2)±fB( 1 )?mc4-'<yz?)]/**i'-3- 
7< h * 22. 3 g (86. 3 5 V *;l>) £ &{b^* 30 
x;l/30.8g (0.26*;l/) ft^BA^fiiaffi^^ricAna 
U 60-65^1? 2 BtF^ftS^-fcrfc. 

^S^L4-^y->*;i/**->-3-p<h*>'$BSiE^P5 

K 23. 4 g fciSfcltfeBfrtfB £ LT»fco mp. 63-65 

[0 0 7 5] (3)±fB(2)Tl#/c4-^y> ? ;l/^-*v'-3- 
7< h^$Ifi^07'l' H 10. 1 g (36. 45 V 
£2,6-:^ KD^>-9-7yfDy 2.2g (115 'j* 

jv) tttm^T&i&m i ©(3) tra*tc LTE*satf$ 

Saa*ffV\ 2. 6, 9- h 'J 7. (4-^y^l/^+>'-3-^ I- 40 
+^y > /Y;l/t*v') 7yhv-ty 7.8g*^Sfe^ 
JifcUTSfc. np. 186-189TCC 
' HNMR 6 ppm(CDCh ) : 3. 96(3H. s, CIL 0). 3. 99(3H, s, C 
Ik 0). 4. 00(3H, s, CJLO), 5. 25(2H. s, Ar-C1L ). 5. 27(2H, 
s, Ar-Qk ). 5. 29(2H. s. Ar-CH*. ). 6. 93-8. 09(30H, n. 

^y-^ym7mx 8. 39(ih, s,7yb7ty« io-h). 

IR(KBrg) vcm-1 : 1736CC00-). 
[0 0 7 6] (4)±IE(3)T*f#fc2,6,9-M)7. (4-^> 

i/fr**i/-3-t h^y^yv^fit^i/) yyvv*. 

>2.4g (2.525 U €•;!/) *ffl^T^lS«I10( 4) fcRI 50 
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i.6g^T7k Vu77y/n^*yym&frt>U&& 

LT2,6,9-hyx (4-tKn*->-3-^ h*>"<y*M 

m**y) jyvy-ty o.$g*mm.m&&tLTm 

tCo mp. 206*C (#8?) o 

1 HNMR i ppm(DHS0-ds ) : 3. 94(3H, s, Ok 0), 3. 97(3H. 
s, CJL 0). 3. 98 (3H. s. CJL 0). 7. 01-8. 39(15H. m. ^ytf 
yWm), 8. 78(1H, s,7yh^-tym IO-H), 10. 33(3H. 
bs,0HX3). 

IR(KBr^) v cm" : 3374(0H). 1728(C00-). 
[0 0 7 7] £$0>J6 1.2.10-hyx (4-tHn^> 

^yHyxfrfr-fr***/) 7yh5-ty<D'&f& 

( 1 )7kfflt+ b y «7 A 9. 61 g (0. 24*7b) *7K 55ilfc 
mB2&. unKp-k K^4^>^y^yX7l/:.^>•&27 , - h 
y>?A 40g (0.17*;!/) *S»S4ifc. #</^T'&{b^ 
y~>*;l/ 27. 6g (0.22*;l/) <DX^/-;l/ (35ml) 

y-lfyx;l/*yit h- y «7A 35.2g*eft«ffli: LT 

[0 0 7 8] (2)±IE( i )T*#/c4-^y^;i/^-*->-<y 
h 'J -7A 30g (1055 y *J£{b 
46g (3875 y*;l/) 4 ] t45'CJ^TT'^^ K$ 
AP U C tllCN. N-S>* ^;l/*7l/A 7 5 K 0. 5 g £&A L 

rdk, 5o~6ot:T'3. mm, Ammmnmm.^ 

y->*;l/*^>'^y-tfyx;l/*x;l/^a'7-j' K 29. l g* 
fifel&Bfc UTtffco mp. 95-97. 5t: 0 
' HNHR ppm(DHS0-d» ) : 5. 10(2H. s, Ar-CIfc). 6. 95(2H. 
d. J =8. 8Hz. %mm 2-H. 6-H), 7. 29-7. 43 (5H, m, ^#^7j< 
^). 7. 54(2H. d. J=8. 8Hz, 7?S« 3-H, 5-H). 
IR(KBr^) v cm"' : 1370, 1 190, 1 170. 
[0 0 7 9] (3)l,2-i/*tKn^-10-7yhDV 4 

g (17.75 y*;i/) %ffl{b^f-uyioanit«»?-*, 
c mc b v x?)i7 5 y 6. 2 g (6i 5 y *;p) 

c ft£±f2( 2 )T't#/c4-^y> ? ;i/^-*>'^y-tf yx 

;l/to;^D7l' K 15.8g (585y*;l/) *5~101C 
V'Pm-l-omuL, 18~23tT»5Bf|IIHJlffKiS1& SiS 
T-ftftHLfc. S^^b7<^Uy 50mlT'ttm 

7kl7^ h y ^ATkjgflS 70mlT' 1 0, 7k 70mlT* 1 @gti^ 

mmm ■ c-200 (5fB^^x*(«)^p a p 

*) ;jSK«:n-^*-9->/*fb?«f-uy=4/i-»3/i -» 
2/1 (v/v)] lt 1,2, 10- by x (4-^yi7;i/*+i/^y 
•b*y7.7i/>t^7i/^-*-» Tyh^-ty 5.75g*jtee 

' HNHR 6 ppm(CDCh ) : 5. 07 (2H. s, ArCJL). 5. 18(4H, s, Ar 
Ok X2). 6.82~8.05(33H,m.75SS7j<*, ffiU TfS 
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m H-10£|$<),8.49(lH,s,7S*S H-10). 
IR(KBr^) v cm"' : 1370, 1195, 1170. 

[0 0 8 0] (4)±E(3)"Pfllfcl.2.10-hyx (4-^ 
>i/j]/**>"<>-g>X>V&—)l'**i') ry h^-fey 

3.8g (4 5U*;W %fh7t Yuy^y 80illC$ 
5%/<7$?*A-K* 10g*SftlL1iffl 
«E«tta7C*fTofc. 5l$KBl7ELfcfc, ttSg^ttBU 
U WK*»«LTl96nfc8S0«&»#«! l.7g* 
ii^Lftm Wm ■ C-200 : jggiS : «{fc 

**Uy/**/-j]/=2Q/l(V/V)] LTx 1.2, 10- HJ 10 

7>h-5-t>- 0.85g£ftfe|g||£L.Tf#fCo 'HNMR <S 
ppm(7tly-d 6 ) : 6. 89~8. 14(18H. m. 7? S^k*. fit. 5? 

^tss it ir>*>!7A./> "\ o j < /'it! „ it i/>> r, ? j /"tit u 

s.OH). 

IR(KBr@) v cm"' : 3440C0H), 1370, 1190, 1167. 
[0 0 8 l] £f£0ij7 1,5,9-hUT. 

y**y7,)\/fr-)\,**i/) Tyh^tyv^iR 

( 1 )Gm\ 3(0(1 )Tl#fcl, 5-i^t KP+->-9-7yh 
nv 1.5g (6.65 'J ^/W *«Mb*f-U> 40inl*fc:8 20 
lOtWTT'hUx^l/T-y 2.33g (235 U 
*»ftlLfc», -&^J6©(2)Ti#p>nfc4-o 
isjitt^y^y-gyxfrfr-jitu v-r K 5. 9 g (20. 8 

km 5.2 g ^*7A^gi mmm: 73-^ c-200 

(ftB{lIl(«)iSip D p«) : 7§gt& : 
ft^fUy=8/H4/l ->1/1 -»1/2(V/V)] LT1.5.9-h 

(4-^y^;l/:f^y^y-tfyx;l/*x;i/;a-^y) 7 

>h7ty 1.8g ^SSfe^Ba i: LTtf fc. 30 
' HNMR 8 ppra(CDCh ) : 4. 85(2H, s, ArClfc), 5. 02(2H. s, Ar 
CHl), 5. 1 1 (2H, s, ArCIk), 6. 69, 6. 88, 6. 95(§2H, &d, §J= 
8. 6Hz(^y-tf yJS 3-H, 5-H) X3), 7. 02-7. 87(27H, m, (^ 
y-tfym 2-H,6-H)x3),ArClL X3 RV7y h 

2-H, 3-H. 4-H, 6-H, 7-H. 8-H), 8. 38(1H, s,7yh7-tyf 

10-H). 

IR(KBr^) v cm"' : 1378, 1192. 1170. 
[0 0 8 2] (2)±f5(l)Tl#fcl.5.9-MJX (4-^y 
Vfr**i/1Vi£ yX)l*-)\>** vO 7 y h y 
0.5g (0.55 Ut;!/) *fflV>T^<SW6<0(4)i:R«h: 40 
LT»ttBl7C&t;aHBS*ff lr\ S$S^S©1, 5, 9- h U 
x (4-k Ka*i/^y-fe"yx/l/*x>l/;*+y) 7>h7 

o. is g ^ftfessn 1 Lrmtzo 

' HNMR <5 ppmttm-ds ) : 6. 55, 6. 72, 6. 77(&2H, &d, &J 
=8. 6Hz. Ky-fe"yS 3-H, 5-H) X3), 7. 09~7. 89(12H, m, 
7yYv^.ym 2-H, 3-H, 4-H, 6-H, 7-H, 8-H RXS "<y-b* 
yjg (2-H, 6-H) X 3) , 8. 28 ( 1 H, s, 7 y h V -fe y IS 1 0-H) . 
9. 62(3H, S.0HX3). 

IR(KBrg) v cm'' : 3418(0H), 1367, 1 192, 1 167. 
[0 0 8 3] £j£0U8 2, 6, 9- MIX (4-t Kn^v"< 50 
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y-tzy^i^-jvt^y) 7yh7ty©M 

(1)2,6-^11 KD+y-9-7y hay lg (4.45U^ 
;1/) ^r^U-yy ZOnlRtfJfifl^f-U:/ 27ml*fCi§fi?S 
•fi\ 10*CJMTT h U x^;l/7 5 y 1 . 56 g «3fflD L It 

£$00 6^(2) "cWc4-^ y y*/i/*+ -y^ y-tf y x 

;Mv=.;l/?D^ F3.94g (13. 95 U ^V) 8~12°C 
T'Pm-3-omu U £$0>J 6 <D( 3 ) i: Hfttc LTSfSS. 
tflWf V\ ft 6 nfcffilS£ 3. 3 g * * 7 A#gt 
BSKSU : 73-y;l/ C-200) ; ig$t$ : n-'N+^y/ 
4tft*?-Uy=8/l-»2/l -*1/1(V/V)] U ^T'n-'N* 
■9-y/BHIx^;I/^6S»SUT2. 6, 9- h U X (4-^y 

s^;i/**5"<y-*?yx^*-;b**s/) 7yh^-fey 

1.2g*flBlfe|gSfcLT»fco up. 163. 5-165. 5°C„ 

' tnttm f f f*T\r 1 > • r nt/in „ \^^tt ^ r 11 ^ou - > 

mumft o ppBlv.v-lli.is ; • D. u/ v.^n, 6, Arira ^. j. 1 1 v^n, b, ft 

r-Clfe), 5. 18(2H. s. ArCIL). 6. 99-7. 09(7H, n. (^y-tr y 
^ 3-H, 5-H) X3 RTSTyY7*.ym 7-H), 7. 17(lH,dd, 
J=2. 2Hz RXS J=9. 5Hz, 7y h^fe yJS 3-H), 7. 28-7. 4 
6(15H, m, 55§^x3), 7. 49(1H, d, J =2. 2Hz, 7 y b 7 -fey 
S 1-H), 7. 61 (1H, d, J=2. 2Hz, 7 y h v-fe yJg 5-H), 7. 75 
-7. 84 (6H, m, (^y-fey^ 2-H, 6-H) x3), 7. 87 (1H, d, J= 
9.5Hz,7yhvfeyS 8-H), 7. 96(1H, d, J=9. 5Hz. 7y 
h^-bym 4-H),8.24(lH,s,7yh^-feyJS 10-H). 
IR(KBr^) v cm-. : 1371, 1192. 1170. 
[0 0 8 4] (2)±f2(l)-C : i#/c2,6,9-hUX (4-^y 

^t+y^y-ffyx/wt^^t+y) 7 y h ^fe y 

1.05g (1.15'JW) *fflV>T^096©(4)i:(B|« 
UyfrSHSSffcS-fr, tt%. ^jiLT2,6.9-HU7. (4- 

k Ka+^y-fe'yx;i/*x^^y) 7y h^-by 

O^g^jtfe^eltLTfffCo mp. 192-194. 5t (# 

«?) o 

'HNMR ^ppm(CDCh) : 6.91~7.01(6H,m, (^y-tfy^ 
3-H, 5-H) X3). 7. 20-7. 27 (2H. m, 7 y V 5-fe y^ 3-H, 7- 
H), 7. 39(1H, d, J=l. 8Hz, 7y h 5-fe y3E« 1-H), 7. 63-7. 7 
4(6H, m, (-^y-fey^ 2-H. 6-H) X3). 7. 79(1H, d, J=l. 8Hz, 
7y V -5-fe yH5-H), 7. 93(1H, d, J =9. 5Hz, 7 y h y 
SR 8-H).8.15(lH,d,J=9.5Hz,7yh7-feyffl 4-H), 8. 66 
(1H, s, 7 y h yJS 10-H), 10. 88(1H, s, -Oil), 10. 91 (1 
H, s,-0H),11.05(lH. s.-OH). 
IR(KBr^) v cm"' : 3401 (OH), 1363, 1188. 1167. 
[00 8 5] ^0>J9 2,6,9-h'JX (3.4-5?t:KD* 

My^;i/*+y) 7yf-5-feyo^ 

( l )3, 4-~y* t Fn*$'K*WI 25. 4 g (0. 17*;W * 
x^/-;l/ (250ml) icSM^^ CtXtC 5 N7KSlk^ 
hU^ATkiSK 270m]Ra*^lk^y> ? ^ 102 g (0.81^6 

ii^U «x^/-;WJIc», Sff^tT3,4-^yy* 
184-186^0 
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' HNMR 5 ppm(DMS0-d 5 ) : 3. 38(1H. bs. -OH), 5. 18(2H, s, A 
rCHj. -). 5. 22(2H, s, ArCJfc -), 7. 16(1H, d, J=8. 8Hz, 
■gym 5-H), 7. 30~7. 57(12H, m. ly-H ym^M). 
IR(KBrtl) v cm" : 1679(C=0). 

[0 0 8 6] (2)±f5( 1 )T*mc3,4-i?^yi/)l**i/ 

<$mmm. iog 005 u^w tmt^-ji 10. 7 g 
(905 v&d frt>j&zmm®z&4i£tiQmu sst-c* 
im®Rfcz&rc& ^m^mm^mLX3,4-^y 

iS)i**is%!Bmm-> uv-<y 10. 3 g l 

T&fc. mp. 92.5-94.5^0 

[0 0 8 7] (3)±!B(2)T^f^c3,4-^y> ? ;l/^>' 
$ ASS? ^07^K 5.2g (1 4. 6 5 U tJl/) £ 2, 6->* t 
Kn+ix-9-7y yuy 1 g (4.45U*;!/) 

1 ©c 3 ) t mmicmffiLTfcfcRTfmmmzn 

l\ fcfcnfcffllSft 5.4g*tt{t^^Uy/»»xf-;I/ 
£tt (1/4 [V A]) fre>S3g B E ILT2,6,9-H.JX (3.4-^* 

^y^;i/^*v-^yy-Y;i/^-+i/) yyhy-ty 3.4g 

LTllft, mp. 189~191°Co 
'HNMR <Jppm(CDCl3) : 5. 20 — 5. 31 (12H, m, ArCHj. x6), 
7. 14—8. 05(44H, m. ^y-tf >3S7j<jft), 8. 21(1H, d. J=9. 2H 
z, 7>h5-tyS 4-H),8.58(lH,s.7y h7t>l 10- 
H). 

IR(KBr^) v cm" ' : 1733(C00-). 
[0 0 8 8] (4)±fB(3)-cWc2,6,9-HJX (3.4-5> 

^yi/jistti/'tyyj yyh^-ty zg 

(i.75yt;w ^ffl^TMil 0(4)fc|B|«E»l!S 

jS7cst;mMa*tTV\ %hnrmm& l.sg^xh^ 

t KP77V/n-^^ygI (5/7 [V/V]) z>e>?J*S B B B 
LT2,6,9-h U7. (3,4-i/*t: Kn+S/^yyV/l/** 

y) 7yb7*y L2gz®m&&&£LTmrc 0 m 

p. 233 TJ o 

' HNMR 5 ppm(DMS0-d 6 ) : 6. 87~8. 08(14H. n, 7?#H), 8. 
27(1H, d, J=9. 2Hz, 7W7»JB 4-H), 8. 67(1H, s, 7y b 
>JS 10-H),9.77(6H,bs,0Hx6). 
IR(KBr^) v cm" : 3365(0H), 1701 (C00-). 

[0 0 8 9] ^/jStfiflJlO 1,2,10-hUX (3-^P;l/-4- 
kKn+i/^y7-i';l/*+i') 7yh7-fey<7>£$ 
( l )3-*o/l/-4-fc Kn*$/ftJMH* • l/2#IO» 25 g 

(0.14^;l/) tmt^y^Jl' 52. 3g (0. 41*71/) 

^t£#w i ©( i ) t mtfHc LxR^Rxsm&m^n 

V\ 4-^yi/*;I/*+'>-3-^D;l/$m#Hf 20.4g£6 
fiBSil/TSfeo mp.211~213T:„ 
' HNMR <$ ppm(DHS0-d 6 ) : 5. 30(2H. s, ArCJL 0-), 7. 34(1 
H, d. J=8. 4Hz, 5-H). 7. 37-7. 49(5H, m, 7?§H7j< 

fg), 7. 880H, dd. J=l. 8Hz&t»8. 4Hz. 6-H), 7. 93 

(1H, d, J=l. 8Hz, 7%Wm 2-H), 11. 15C1H. bs, -C00JJ). 
IR(KBrg) vera" : 1683(C00H). 
[0 0 9 0] (2)±IB( 1 )T*ff fc4-^y^;l/**'>-3- 
*a;|/£H#i$ 2.0g (7.6= »Jt;W £ffi^T£$0!J 
1 0( 2 ) fc|H|*K LTKfSRtfaflyi*fTV\ 4-^y^ 



(16) #P*fl¥7-3 1 6 2 6 8 
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W*>'-3-^n;|/$Ifii'n7^ K 2. l g*SM8ft 
JSSfcLTfffc. mp. 78~801Co 
IR(KBr^) vcm" : 1751 (C=0). 

[00 9 1] (3)±E(2)T^ffc4-^>> ? ;l/*+^-3- 
tVjVS&MW?* )P 1.6g (5.7=U*/W £1,2 
-¥\L KD+->-10-7>hny 0.4g (1.7=1)*;!/) % 

m^r&i&M i <o(3) tmrnx. bTSjs»tfSBaa*fr 

V\ S&ttfc&lgJI l.lg**5A#8l [56R»J:73 

c-2oo (a3ttt«iiS(tt)iaa*) ; mmm : n- 

10 ^■9-y/*iT:^^-Uy=4/l-»3/l -»1/1(V/V)] LTl. 
2, 10- h y X (4-^y i/*;l/^-^y-3-f n^y/# 

7>h7ty 0.65g*»JtfettSi:LT» 
fco mp. 106— 1091Co 

' HNMR 6 ppis (CDC h ) : 5. 1 8 (2H, s, ArCJL 0-) , 5. 25 (2H, 
s. ArClk 0-). 5. 33(2H. s, ArCJL 0-), 6. 91-8. 46(30H, m, 

^y-b*yS7k^),8.49(iH,s. yy h?*ym 9-h). 

IR(KBrg) van" : 1743(C00-). 
[0 0 9 2] (4)±IB(3)Tlffcl,2, 10-HJX (4-^ 

y *J)\>ar*i/-3-t uMy^w+f) 7>h7t 

20 > 280mg (0. 4 5 'J *;l/) ^X^&M 1 © ( 4 ) t W\ 

micLTmfm7£Rmmmttfti\ 1,2,10- hut. (3 

-^p;l/-4-t: Kn+^y^;!/^^) 7>h7t 
y (Ug^efiBfifcLTSfc. mp. 238 *C 0 
'HNMR <5ppm(7-feh>'-d 6 ) : 6.98-8. 41(1 5H, m, t?§JI 
7kM), 8. 52(1H. s. 7 y h 7-fey« 9-H), 10. 41 (3H, bs. -0 
H). 

IR(KBr^) v cm" : 3382(0H), 1747CC00-). 
[0 0 9 3] GtfLmil 1,2, 10- HUT. (3-t KD+i/ 

-4-^fM>7<';i/t4 : v') JyYvty^m 

30 (l)3-kKD*'>-4-^^/I/SJSl#» 20.3g (0.13* 

;W t&ifr^y&i so. 8g (0.40*710 £fflt^T^$ 
w i <7)( i )t^t tTKiSRtf»ftyi*ff t\ t#5>n 

fcffl B B B *x^y-;l/^?)ff^ B |LT3-^y^^+^- 
4-^f-;I^JftSltl5.0g*efilS H ii:LT#fco mp. 15 
9-161 to 

' HNMR 6 ppm(DMS0-d 6 ) : 2. 26(3H. s, Clk). 5. 18(2H. s. Ar 
Clt 0-),7.27~7.43(6H,m.--<y-{fy^RLf^SJi 5-H), 
7.47(lH,s,^SS 2-H).7.51(lH,d.J=7.7Hz,7f#3S 6- 
H),12.81(lH,bs,C00H). 
40 lR(KBr^)vcm" : 1690(C00H). 

[0 0 9 4] (2)±f2( 1 )Ttf rc3-^y^J^^riy-4- 

^)i^Mm3.o g (12.4= u*;i/) ttm^TGfSLm 

;!/Ji-*S/-4-^f-;I/$JllS»^a7-r H 3. 
&&&tLTWrc a mp. 49-51^0 
IR(KBr^) vcm" : 1741 (C=0). 

[0 0 9 5] (3)±fB(2)T*»fc3-^y^;l/^*->-4- 
^f-^Jft*lt^n9-T K 2.85g (10.9= U*;l/) i 
KP*v'-10-7yhDy 0.75g (3.35';* 

so ;w zm^T£j&m i oc 3 ) t mmc lt 
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-y;w-2oo ;^s^:^{k^^ixy] tr 1,2. 10-h 

jyYv-by 160fflg**feJeSfcLT»fc. mp. 132-13 
5lCo 

'HNHR (SppmCCDCb) : 2. 17(3H.s,CIL),2.27(3H,s,C 
ID, 2. 31 (3H, s, CJD, 5. 03(2H, s, ArCH*. 0-), 5. 15(2H, s, A 
rCIk 0-), 5. 24 (2H, s. ArCIL 0-). 7. 15—8. 07(30H, n, ^§ 

m7m),8.A5(m,s,7yh^-tym 9-h). 

IR(KBrg) v cm" : 1737 (C00-). 1 
[0 0 9 6] (4)±fB(3)T't#fcl,2,10-hU7. (3-^ 

yzsjix^is-i-t^i-^yvj ryb^-t 

y 150mg (ai75U*;W *ffl^T#iSWlO(4)fcig 
SICLTJEg, ftttS*frV\ 1.2.10-h'jX (3 tF 
n+->-4-^fMy^;W+>') 7> h^-tr^ 80m 
g£6fe!£ll£LT#fco mp.251iC (#») „ 
' HNMR 5 ppm( Acetone-d, ) : 2. 22(3H, s, Ok). 2. 25(3H, 
s, CIL). 2. 27 (3H, s, Ok), 6. 95~8. 26(15H, m, ^S«|* 
fit), 8. 560H, s, rAW/m 9-H), 10. 1 1 (3H, bs, 0HX3). 
IRCKBrSD van ' : 3409(0H), 1716CC0O-). 2 
[O0 9 7]ft««i2 #y W**y;l/fc* 

* * ') U 5/5>;l//* * * U ;l/H2, 3-^fc Ka*~> 

!70t?/l/) <D£$ 

(i)***y;HI*f7l/ 50.ig (o.5t;W £***y 

;Mt^U^>P 28. 4g (0.2*;l/) ^h^XV 24(hlK 

jg/KU cntc 2.2'-7Vifx (2-^;i/:/ne*yS? 
**;W Q.8g*SstaU S*»iTF«rc"T*7iifHatff 
gj£?-£fco 200ml4ncj£ALTfct 
JRS*» flrfibJl^it®, «EK*LT#'J 0<**y;l/ 
i^W^^i"J;HSSEy'J->^) 77g*fife^* 3( 

wmvv i/VfrMtiHDm&itms.' hnmr 
LfcGPcaij^p,«a^ft©a»¥^?i (Mw) a 

35800, (Hn) 19200T-& ofc 0 

[0 0 9 8] (2)±fg(l)T'*#fctfy Ot**U/H** 
f-fr/*99Vil4k?Vi'VA') 5 g?;fh7tKo7 
77 50ml £40t T*®BU CtUC 1 NSOt 10ml£jta;t 
T40'CT* 1 #MmR&-£lt1to R*S«*101Ck:?&9 
ft, * SXtaltfJCaAU #rtiJA*ap& 7j<?ft, WE$L 4C 

* >) (p< £ * U ;l/S * ? * 'J ;l/S6 y y f 
zsfr/tZWfrm 2.3-^kFa+i/^Dtf;W 2.5 

g^efe^* B B B i:LT'#/co »&nfc&*£f*©*** 

V ^;H£ft £ * * * U ;H&y y 5" s>;WMft £ ^ 2 
'HNMR$J£fre>^5 : 1 : 1 T'&ofc, X, GPC9JS 

(#vx*uymm frzmmx&ttmm 36300, 

&¥i9#?»i£l 20200T*&o/c o 

[0099] &itm\z v;nf h-;i/^y yy ^>vi/x 
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V;l/k* h-;l/#y 7V i/>vioc— x;l/ 9. l g txfuy 
y*7 5 > 0.2g^i,4-^*-y-> I5mlfc:igft?£-fr, 10 
0t:T*3B*HIS!#££;£4*fc. ft£Pft, £ft«7j< 150m 

i t* 2 @^ft , wsmm l t y ;i/ tr h -;pjh y 9 y ~> 

i/>x-x;l//x^ b y ->*7 5 2. 3 g *m$m 
[oioo] ^iS09i4 y/i/t? h-;i/#y yy ->>?/i/x 
V;l/e h-;U#y yy s/^;l/x~ r;l/ 9. l g 

g o. 8 g ms^y isji b y x^pj x a * □ ? 

H 30mg^jiffl^-t*, 80 e CTM^F B !^S^^-tifco ^ 
flJft, fiiSatttft^f-Uy QM^X^mU 7k 30 
mlT 3 L /cftMffiSSS UT V A, tT h y ? y 
i/^/l/X— ?;l//^^r;i/^3g 9. 4 g^Mfe^?ffl 

[0 1 0 1] £-$0915 #U W»'J;Mi^f*/^ 
^ ^ y y ^ ->*;l//^ ^ ^ y ;l/»tert - ^f-;W © 

^^^y;l/iS^f-;l/ 40. Og (0.4^71/) t^^^y;l/i? 
^US/SW 28. 4 g (0.2^;!/) tert- 
I4.2g (o.it;W *ffl^T^0!li2©(i)i:|5| 

mkLT# y * * y ^ ^ y )im<?v > 

i?>l/t 25V )VWL tert-7*M 78. 5 g ^fifeig}* 

m&ttttv msl v y *y itbmwkxs* ztv ;im t 

ert-7?;]sm&<Dmi£itm'MMmfefrt>m4 : 2 : 1 
T*feo/c: 0 X, #yx^l^y*S¥^LfcGPCS!lS^ 
68S£flM0Sfi¥J9#?»itt 35000, »JF^^* 
{i^J 19000T*feo^c 

[0 l 0 2] £j$0iji6 #U (y*^U;Mtyf-;I//y 
^ * 'J iV&V y S/^/P/^i ^ ^ y ;H52-t: Fn*->xf 
;W 

^^^y;HS^^;l/ 35. Og (0.35*71/) i:^^^y;l/ 

K^* y > 28. 4 g (0. 2^)1) RZftft? "J 2- 
k Ka*->xf-;i/ 13. Og (0. i*;l/) «rffl^T^fiK0!ll2 

©c i ) tmmic lt RfSBtzf&9m&n\>\ m&fkitm 

ft, SEEftfllLTtfy (^^^y;HS^^;l//p<^^y 
;i/^^*y ^ ^ y 2-t KD^->xf;i/) 

70. 3 g *&&mat Lxmrco mntcnnsmt 
xvzruyzmmt l/-cg p cm&^&MM 3 m» : f 

Elm 35000, &¥i$#?»i&19200T*£o;rc o 
[0 10 3] ^0iji7 ^y (^^^y;Ht^^;l//^ 
* * y ;l/»^y ;l/&n-7>;l/) 
^*^'J 20. Og (0.2*;l/) t^^^y;l/g 
^y ->v?;l/ 14. 2 g (0. l*;l/) RQF^t ^ ^ ij 

7. l g (0.05*;1/) ^rfflv^T^0iJi2£D(i)i:|5|^ 

y ^ ^ y ;uk^< ^/^t ^ ^ y ;m^y 
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&ft?mim 35000, ft^i^^atttt 19200T*£o 

[0104] «A0|18 # u w * * y >my 
* * y y s/sw/* * * y ;i>s$9-7 > h ^-t y* 

(l)9-7>hv-try^^/-;l/ 50g (0.24&1/) £h 
iJXf;V75> 50. 6 g (0.5^;1/) SOXy-tfy 750ml 

4"tis*H±> c:ntio , cJMTT*p<^^y;i/g^D7-r 

F 52. 3g (0.5t;W O^y-tfy (50ml) S&^jgT 

u 2o^t* i ^HfflH$Rjs«-&fe. mmx-msm. 

BU8&1tW&tx.*A/ 150mlRl>*7]< 800ml^tj$AL, W 
ai%1.4%Kith'J'>i 1 *M 700mn?l|sk 7j< 10 
OOmlTMIsIift^tm MffifllLfco 8«ffi#»*S<' 

•J;H6 9-7>h7-b>^f-;W4.0g*llfelSStLT 
f#7c 0 mp. 83~84 < C 0 

' HNMR <5 ppm(CDCh ) : 1. 90(3H, s, Clfc), 5. 48(1H, s, C=CH 
L ). 6. 04(1H, s, C=C1D, 6. 19(2H. s, ArClfe 0-). 7. 43-8. 3 
9(8H, «,7> h 8. 46(1H, s,7>h7ty 

SB 10-H). 

IR(KBr^) vcm" : 1722(C0O-). 
[0 10 5] (2)^^^y;Hfj^^l/ 20. Og (0.20^6 * 



(18) 1fSfl¥7-3 1 6 2 6 8 
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*;W fc***y;Hfc^yS'S?;U I4.2g (0.10^1/) & 
tf ±B( i )Tii£ * * * y ;m 9-7 yh7tv^f^ 

8. 3 g (0. 03^;l/) £ffl^T£$0!ll2<D( 1 ) i: Httfc L 

#y (^^^y;i/^^;i//^ vMUtv s/sw/ 
mimiht L-zmtco m^nr^m^w<D^ Jim 
Jim 7*>**jim{tL<Dm&itmt' mmz. 

10 fr5>£l20 : 10 : 3?&ifc 0 X, GPCS!l5£ 0J?y*f- 
Uymm *6ttf§»fitt« 37500, 
Mf*l5 19000T*feofc o 
[0 l 0 6] #«ff9i9 #y (7* y;HI* 

7^y;l/H^^;l/ 2i.5g (0.25€-;W fc*£*y>Hi 
^■y^i/*;l/ 14. 2g (O-lO^b) feffl^TftjAfflllM) 

( i ) tmm t LTEJ6atfa«yi*ffv\ «ftHA«it 

20 m 6> n7c«2£#<9 7 * y ;H8 ^ f-;WHtt £ ^ 2 ^ y ;b 
»^y'>^;l/*ffl©«iS]t*tt»5 : ZT&ofco X, 
GPCjlJS (tfyxf-uyflffl!) 
$5 35000, Sff^tf^Witt 18000T'feofc o 

[0107] nmmi 



X 'J 0< * * y 2 £ y ;Hg^y 2 * y ;H 

2. 3->* t K n*->/n If ;l/) (#$0>jl2<»l) 
2.6,9-hyx (4-tKo+-Mv^^-» 7yh^-try 

(^*«9 1 Oft^lft) 



4-0g 



f h7b Ka7;l'7y;l'7;l/3-;l/ 

7*d tfu-yy y a-ji^y * ^;l/x~r;l/7-fex- h 



[0108] mmmz 



200T, 90g>RB*>J> h 7b- h T^-^ LT100nm<DM 

y (t< 2 * y ;nt^ ^;i//y 2 * y ;nt^y i/^/y * * y ;m 

2. 3-^ tKa+j/^n tT;W (^i««9i 2©«K) 4. 0 g 
1.2,10-hyx (4-t Ka*MVt*yX;^^M^-» 7yh9-by 

(^*^6©{t^ft) l.Og 

-r Y-yK. Vayjl/7Vjl7jl=t— jl 45.0 g 

fu tf by^y n-;l/*/y f^x-TVl^-trr- h 50. Og 



l.Og 
45. Og 
50. Og 



180TC, 90#F4*-y h7>- hT"<-* LT100 nm^M 

20^^e>, C©tf8Ktt250ninttiSfc»***iLT ★ 

4?*J [p- (l-xh+->xh+y) Xf-Uy/p-k Ka*->Xf-Uy] 
2-y^7P'\+v';l/*;l/#x;i/-2- (p-h;ny^;l/to;i/) 7n/^y 



[0 10 9] HfigW3 

2.50g 
0-13g 
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[0 110] i"j3ySSic7*h'jyy57^ x 

g^©7;i/5x^ASMS« i ±icmmm 1 

OffC, 90g>ra*y h^U-hT'-^-^UT, 100 nmOjt 
*M£BM5f&**«*»fc (I3a) t XWCOMmt 

fl3*laHK!6*U 90^, 90#P^>y H7°U-hT*yu 
*-*bT 1.0frmHWOU^h*JflB*l»ft (03 
b) o 3WC248.4 nm©K r F£>x^>vW— !f^4^-7 
X*5*ftLT88?ttfc»fcLfc (03 c) o ^LT 1 

mi 



(19) nm¥ 7-316 2 6 8 
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r;l>7-fe-r- h 7.37g 
* U£Sft (2.38%x h^^^l/Ty^ex'i/At: Fn*S> 

ft (03 d) o »6tifc*S^/<*-ytt0.25/im7-r 
>7>K *^-**»«U (5E 
J£) T'fr-otco X. c^©S^»{±^30mJ/cin 2 T^ 

Sia*n*»lR*mii 2 fc7/l>5x«> AISS 1 
10 XfcJSf^tfXTiR^ xyf^bft (03 e) „ & 
OLLIiX-yf-y I ait, l/->*Xh/^->3 

[0111] — 2 5 

TEX 1 ~70#&A^&jft«ffifi^%RiRUS%HBI 
Ltco 

[0 112] 
[Hi] 



4 



mm 

6 



# U (* * 9 u ;i^* ^jp/^ * 9 u u >-^/ 

;**2"j;i« 2,3-s?tKn^yatr;w 4.0g 
l, 2. io- h u x (4- 1 h a^->^>if>x;k^x;i/^-» 

7>h?-fe> 1.0g 

r- h 5 1 1* a u ji^t^d— ;w 45. 0 g 

7*0 e^>^u 3-;he./ ^^x— ^pr-fer— h so.og 



{^mmuomsay 3.og 

^^'Jjke 2,3-i;fci«D^->ynifjW i.og 
i, 5, 9- h u x (4-t h* n^^^^^x;^*^) 

7>b^> (^«7CDft^W 1.0g 

fh7bHD7;P7 l J^7Jl'3-Jk 45. Og 

7a trp>^u 3-;i/^Ey ^^x-^r;P7*-feer- h so.og 



3.0g 

;* * ^ u 2, 3->? t h d*->7d t;/» 

1,5,9-hUX (4-b FD*3"<>y-f frttzs) 

7>b?±> 3 ©fc£$» 

7d tri^>^u 3-;i^e/ ^^;v-x— ^^T-fef - h 



1.0g 

1.0g 
45. 0g 
50. Og 



[0 113] 



[H2] 



(20) ftfflW- 7-3 1 6 2 6 8 

37 38 
S2 



7 


3.0g 

#u i*99vsm*?'fr/*99 V)im?v 

j^^^u^se 2,3-i?tHD^->^Di;;w i.og 

(^M20fc^«l) 2.0g 
^X^k^Un— ;W>;*?VPX— tSH' 94.0g 


8 


v/Hf u S'SWx—r/w/x^v^T's >mss 

3.0g 

2, 6, 9- h U X (4-fc FP*>"S>1f 

7>h5-fe> (^JS0!8©fl;£«!») 2.0g 
^X^P>^U3— ;^^^x— 94. Og 


9 


(^M14©fifJ») 3.0g 
*99V)Ht 1.0g 

l.Og 

7 L b7t.\ : r}7;],7VJV7)\'=i—)U 45.0g 
tfl/>Jf ij n-M / ^fjH-fJVTtr- h 50. Og 


* * [S3] 

S3 


10 


y;nf h-;nsu ^ »j ^V)\,x.-<r)W>f)V9mmm 3. og 
^^^u;HR 2,3-^fcHn*^ne;0 i.0g 

1, 2, 10- HJX (4-fc H D+->^>-tf>XJU*:-;V^-» 

7>h7t> l.Og 

5 i h7t1<P7;i'7 , JjP7;wn— ;p 45.og 
fcTk>^>J n— ^?;vx— ^;i/7ir^- h 50. Og 


n 


VAfc* y if y S/^x-^/^^jHeSfffi 3. Og 
#u <*99VJm*?-n'/*99 'JMjru 

^^'J^K 2,3-i^t Hn^^atfJV) l.0g 
2, 6. 9- 1- U X (4-t KD^-3-* h+^> , /-fW*>') 

T>F9-fe> (£f£0! 5 1.0g 
Th5tHD7;V7UJWI'3- A 45.0g 
y a tf u > ^ ij =3 — ;he y * 3\ftX— T^T-fe^r— h 50. Og 



[0 115] 



C*4] 



4 * V. 



(21) «rBB¥ 7-3 1 6 2 6 8 

39 40 
S4 



12 


# >j (x * i"j /i**^/* >J ;«^u ->>^/ 

^UAi 2,3-yhH0*^DWW 5.5g 
1,5.9-h (4-t Pa^3^<>«>Xlkt(=Jkt^3/) 

7>h5-fe> 1.5g 
fh7kHD7^7U;P7;V3-;l' 43. Og 
tf p >y u 3 -;he / ^ ^oc— y/kr-fey— h 50. 0 g 


13 


^i"J*t 2,3-^tHn=¥->yDfcf;w 5.5g 
i, 2, io- h y x (4-t H n*3"t>«/-f ;p=r3ri/) 

7>h^-fe> (^jsmofls^er) i.5g 
yatl'^Un-^/^f/Vx-fil'TtT-h 93. Og 


14 


jpy (***y;i/tt*?^/*^yji*ifys'sw ! 

(-&J£0S12«>( 1 )CD8fflg) 4. Og 

i, 2, io- h y x (4-t h n+s^^^xjwe:/^*^) 

7>h?-te> 1.2g 
5^h7t \tny)\,7V)V7)V3— )V 44.8g 
^PfcTP^i'yn^HEy^^X-^T-feT 1 — h 50.0g 


mm 

15 


spy c**?y;]/&*^/^^y;i«^g->i^» 4.og 

1, 2, 10- h'JX (4-t H a*->^>»Af 

7> h 7"t> 2.0g 
7 r DfcTl^>^ r U n / ;* ^X— -x^r-fe-T 1 — f- 75. Og 
5lKx?^ 19. Og 



[0 116] 



[*5] 



(22) ftffl¥ 7-3 1 62 6 8 

41 42 



mmw 

16 


\et\-7?M (-&^15<D»|g) 4.5g 
1, 2,10- h'JX (4-t F n^->^>-V>X)V&-)l>tt>') 

7>h5"fe> 1.2g 
9-7>h7t>^^/-;P 0.3g 
fn \iv>if u 3-;ihe/ ^^l/x— h 60. o g 
9LMX9MI< 34. Og 


17 


z-tnn^i/x^w (-§-^i6©»is) 4.og 

1, 5, 9- h U X (4-t H Ds*5"Otf >XJWttUW"*5^) 

7>h5"fe> 1.2g 
9- (2-^h^r>-xmr-» >C5 1 ;i'T>h7-k> 0.3g 
rfu MV>9*) =1-)]/^/ ^)V^—^)V7±.t— b 50. 0 g 
afiX^ 44. 5 g 


18 


***'J;H6 n-WW (^«17<D»li) 4.0g 
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